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A specimen of wire is at- 
tached to fixed and movable studs 





Today .. during this production peak 
Beldenamel Quality Stays Up 


Many improved inspection methods . . . like this new adherence 


test . . . constantly check the quality of Beldenamel production. 


A high quality insulation...like Beldenamel...is a “balanced” 
insulation. Six vital characteristics _ adherence, abrasion-resist- 


ance, solvent-resistance, flexibility, uniform film thickness, and 
















A sudden jerk stretches 


softness of wire—must be in perfect balance. To maintain 
wire to a predetermined length 


this balance, many precision production tests are necessary. 
The new Belden adherence tester, illustrated above, is 
quicker and more accurate than the old tester. It is a typical 
example of the refinements constantly being made in Belden 
testing equipment. Its speed and accuracy are important ad- 
vantages in sustaining today’s high volume output. No sub- 
standard Beldenamel passes this rigorous insulation test. 


That is why Beldenamel quality stays up! 







After elongation, the film is 
examined for cracking and flaking 


Belden Manufacturing Co., 4633 W.Van Buren St., Chicago. 


Belden Magnet Wires 


BELDENAMEL + SILKENAMEL * COTENAMEL * GLASS-ENAMEL + CELENAMEL * AND FORMVAR 
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AVIATION INSTRUMENT BEARINGS 


no bigger than a pinhead — yet precise 


and stronger than the jewels they replace 
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more than a foot in diameter and strong 


with the endurance of forged steel 


These ay eee adn diner The mala 
dreds of sizes in between—for implements of 
Defense and in machines to make them—New 
Departure pioneers in the bearing of 


THE FORGED STEEL BEARING 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 
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AND YOU 
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THE TIMETABLE OF ALUMINUM FOR DEFENSE 


up to September 10, 1941 
Munich. 


Czechoslovakia invaded. 


Alcoa inaugurates $26,000,000 expansion 1938 
program. 


Alcoa produced 287 million pounds in 1938; had 
more than a year’s supply on hand. 


New extrusion and tube mill begins operation at Lafayette, 
Ind. 


Start building an excess stock pile of airplane sheet. 
Bohemia and Moravia occupied. 


Albania invaded; Congress authorizes Army to acquire 
6,000 planes by July,’41, and Navy 3,000 by ’44. Alumi- 
num for all these would take about two months 1941 
production. 


Poland invaded; U. S. Neutrality proclaimed; limited 
National emergency proclaimed. 


Alcoa authorizes new metal-producing capacity at Alcoa, 
Tenn. 


. Finland invaded; Cash-and-carry act signed. 


Alcoa completes $26,000,000 expansion program, begins 
plans for a larger one. 


U. S. protests blockade of German exports. | 939 
New metal-producing plant authorized at Van- 
couver, Wash. 


1939 production 327 million pounds; 215 million on hand. 


First request for defense appropriation in Budget 
Message. 
Alcoa announces $30,000,000 more plant expansion. 


Alcoa reduces price of aluminum from 20c to 19c, starts 
construction of Vancouver, Wash., plant. 


Denmark and Norway invaded. 

Low countries invaded; National Defense Advisory 
Commission named. 

New metal-producing unit begins operation at Alcoa, Tenn. 
Dunkerque; France capitulates. 

Additional metal-producing unit authorized at Alcoa, Tenn. 
Congress lifts previous limits on numbers of planes. 
Air offensive against England begins; 50 destroyers 
exchanged for island air bases. 

Alcoa reduces price of aluminum ingot from 19c to 18c; 
capacity for making alumina increased. 

Egypt invaded; Selective Service Bill passed. 


First metal manufactured at Vancouver, Wash., plant and 
new units for additional capacity authorized. 
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Rumania invaded. 
Alcoa authorizes another $150,000,000 


for expansion. 


26 bombers on contract turned over to Britain. 


Alcoa reduces ingot price from 18c to 17c; additional capacity 
authorized at Badin. 


Alcoa 1940 production 413 million pounds; 154 million on 
hand. 


OPM established; NDAC says aluminum supply 
adequate to meet October, 1940, estimates of require- 
ments. 


Alcoa authorizes additional capacity at Alcoa, Tenn. 
Aluminum put on priorities, 

Lend-lease bill signed. 

Alcoa produces 44,000,000 pounds of metal this month. 
Yugoslavia invaded; U. S. occupies Greenland. 


150 million-pound-annual-capacity plant at Vancouver, 
Wash., completed and operating at capacity. 


Crete lost; Russia invaded. 


New Government aluminum plants authorized; U. S. 
occupies Iceland; Japan moves into Indo-China. 


Alcoa produces 53,000,000 pounds this month; Badin unit 
authorized November, 1940 starts operation. 


U. S. Government announces Aluminum 
Company of America will build and operate 
3 Government-owned aluminum smelt- 
ing plants and one for making alumina. 
Alcoa announces ingot price reduction to 15c, 
effective October 1, 1941. 


Alcoa and T. V. A. conclude agreement to unify two 
great hydro-electric power systems in the Tennessee 
Valley, which will add at least 200,000,000 pounds to 
America’s annual aluminum producing capacity. 


Alcoa produces 54,000,000 pounds of aluminum this month. 


Sites selected for two of the Government-owned aluminum 
plants and for the alumina plant; railroad, water, and 
sewage facilities provided; construction contracts being 
executed. 


Alcoa starts construction of 325,000,000 pounds per year 
additional alumina producing capacity at its own Mobile 
plant; construction started on additional capacity for 22 
million pounds of aluminum fluoride, and 23 million pounds 
of cryolite annually at East St. Louis; eight new extrusion 
presses purchased to bring expansion up to 238% of pre-war 
capacity. 

Excess stock pile of aluminum airplane sheet started in 
February, 1939, being maintained at 5,000,000 pounds. 
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THE 
SPOT 


or places where Fiberglas* helps 


prevent downtime from increased 


production. 


“CROWD MOTOR” at “X” 


Ill., provides forward thrust to bucket. Broke down 
often under strains of today’s high production, until 


on slag shovel near Chicago, 


armature was Fiberglas insulated. No trouble since, 
thanks to Fiberglas’s superior resistance to frequent 
overloads and excessive temperature rises. 


What are you doing about motor breakdowns? 


ITH INDUSTRY rapidly chang- 
W... from one 8-hour shift to 
two or three, normal life of electrical 
equipment is being cut one third to 
two thirds. 

Breakdowns are becoming more 
frequent . . . more costly in lost pro- 
duction. New motors are becoming 
increasingly hard to get. What are 
you doing about this situation in 


your plant? 


One solution of this problem is to 
repair your present equipment— 
motors, generators, transformers— 
with Fiberglas Electrical Insulation. 

What advantages does this modern 


insulation give you? 


First, you decrease the chance of 
insulation failures caused by exces- 


sive loads from production speed-ups. 


6 


Why? Because Fiberglas has a con- 
siderably greater margin of safety 
than cotton and a demonstrated 
longer life under high temperatures 
than even asbestos. This means that 
your present equipment can better 
withstand excessive loads for abnor- 
mal periods of time without insula- 


tion failure. 


Second, you may safely increase 
the horsepower output of your Class 
A insulated equipment. This possi- 
bility comes from the fact that the 
use of Fiberglas Electrical Insulation 
instead of cotton permits operation 


at higher temperatures. 


What's more, rewinding old equip- 
ment with Fiberglas often solves the 
problem of a possible long wait for 


new equipment— which may be very 


ELECTRICAL 


difficult to get in these times. So why 
not specify Fiberglas insulation to 
your electrical repair shop? If you 
can get new motors or generators 
promptly, your manufacturer can 
supply them with Fiberglas insula- 
tion, on your order. 
“ “ = 

Write for further information to 
Owens-Corning F iberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas 


Canada, Ltd., Oshawa, Ontario. 


eT. M. Reg. U.S. Pat ff 


OWENS-CORNING 


FIBERGLAS 
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For moldings that must be put into production quickly 
.. + Particularly for molded parts needed in defense 
work ... it will pay to Mold Automatically. for a 
number of very definite reasons. 


Automatic Molds, with one or few cavities only, can be 
made and put into use weeks ahead of big multiple 
cavity molds. They will have produced thousands of 
moldings before the larger molds are even ready to 
break in. They will save tool-makers’ time also .. . 
» plus expensive tool steel. 
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Automatic Molding saves molding labor . . . machines 
require only a minimum of attention. One man can 
take care of a big battery—a dozen machines or more. 


Re ne aa 


Pace eel 


Automatic Molding products parts only as required. 
No large inventories are carried, therefore, no inven- 
‘ory loss is incurred when moldings must be redesigned. 


Automatic Molding saves time ... molding time ... 
for cycles are reduced 50% or more in many cases, and 
output 


1\creased in proportion. 


Materia! savings are 8% to 10% or more. . . because 
a irge is accurately metered and there’s very 
little fla waste, 


‘Automatic Molding 


Moldings are accurate and uniform . . . produced under 
identical conditions, without the element of human error 
to contend with. 


Production is high ... 10,000 or more moldings per 
week from a single cavity, because every split second 
of time is saved and machine operation is continuous, 
24 hours a day and 7 days a week. 


For these, and other good reasons, you'll find it profit- 
able to design as much of your defense work as pos- 
sible for Automatic Molding. 









For defense jobs we have a spe- 
cial consulting service ... to tell 
you quickly whether or not parts 
are suitable for Automatic Mold- 
ing, to estimate costs, and to help 
you in Automatic mold design. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, 
St. Louis, Cleveland, Detroit 


Pacific Coast Representative: L. H. Butcher Company, Inc. 














Stokes Completely Automatic 
Molding Machine. Patented 
and Patents Pending 







MOLDING 
MATERIALS 


LAMINATING 
VARNISHES 


OIL-SOLUBLE 
RESINS 


PLYBOND 
ADHESIVES 
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The IMPORTANCE OF 

















BAKELITE thermosetting and thermoplastic molding plas- 
tics, in powder, granular, and sheet form, including 
Phenolics, Ureas, Cellulose-Acetates, and Polystyrenes. 


BAKELITE heat-reactive resin varnishes for binding layers 
of cloth or paper into tough laminated plastic materials 
furnished in sheets, rods, tubes, and special shapes. 


BAKELITE transparent, translucent, and opaque cast 
resins supplied in sheets, tubes, rods, and special cast- 
ings that can be machined, sawed, drilled, engraved, 
and polished with standard tools. 


BAKELITE oil-soluble resins for improving the durability, 
and speeding up the drying time, of paints, varnishes, 
lacquers, and enamels. 


BAKELITE plybond adhesives, in film and liquid form, 
for bonding plywoods and veneers. Both cold-setting 
and heat-reactive types. 


BAKELITE varnishes and lacquers of the heat-harden- 
able type employed as chemical- and corrosion-resistant 
coatings and linings. Also, impregnating, calendering 
and sealing compounds. 


BAKELITE bonding materials are used in manufacture 
of abrasive wheels, carbon brushes, brake linings. 
Other types are used to seal incandescent lamps to 
their bases, or to set bristles in brushes. 


JF SELECTING THE RIGHT PLASTIC 





THERE ARE OVER 2.000 strength, and other physical and chemical 
’ 


properties. 


“BAKELITE” PLASTIC MATERIALS It will pay you to consult Bakelite Plastics 


Headquarters for help in selecting, from this 
T0 CHOOSE FROM wide diversity of materials, the one plastic 
that will give you the best results. Bakelite 
engineers will welcome the opportunity to 
When the right BAKELITE Plastic is specified, cooperate in solving your particular plastics 
production may often be greatly simplified. problems. 
Assembly may be speeded. Product perform- 
ance, too, may be improved, and by taking 
full advantage of the many opportunities 
for savings, which the correct use of plastics 
makes possible, processing costs may gener- 
ally be cut, sometimes to a surprising degree. 
But, what is the right plastic? 
There are thousands of BAKELITE Plastics 
to choose from. In molding materials alone, 
there are hundreds of different formulas. 
These come in powder, granular, and sheet 
form—in Phenolics, Ureas, Cellulose-Ace- 
tates, and Polystyrenes. There are thermo- 
setting plastics for compression and transfer 
molding, and also thermoplastic types for 
injection molding. Each individual material tterly which 
provides varying degrees of toughness, nt 4d applicarion'® "he lacese py 
strength, water resistance, chemical resist- 
ance, heat insulation, hardness, dielectric 


BAKELITE CORPORATION, 30 EAST 42Np STREET, NEW YORK, N.Y. 
Unit of Union Carbide and Carbon Corporation 
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BAKELITE 


The word “Bakelite” and the Q Symbol are registered trade-marks 
identifying products co of Bokelite Corporation 


PLASTICS HEADQUARTERS 








STRUTHERS DUNN, 





tab Nan oea 


Wuen you specify Dunco Relays and Timers, 
you can depend on it that you'll get the right 
type for your particular application. 

Throughout the years, Dunco’s reputation with 
leading users has been based on its ability to 
solve exacting relay problems —to produce 
exactly what is required for a given application 
—and to extend to them full cooperation based 
on the broadest sort of experience in practically 
every field where fine relays are used. 


In many instances, standard Dunco units will 





fill the bill. Inexpensive adaptations of these 


standard units meet countless other requirements 
—and from here Dunco engineering and manu- 
facturing capabilities extend to whatever special 
unit may be indicated. 

Our engineers will be glad to make their rec- 
ommendations without obligation. Complete new 


catalog gladly sent on request. 


RELAYS 
TIMERS 


A Complete, Quality Line—Individually Adapted te Your Specific Needs 


INC., 


1321 CHERRY ST., 


PHILADELPHIA, 
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If you are working Copper 
or Copper-Base Alloys 





Give these booklets a chance to help 
The resourcefulness of many metal working plants, engaged in the 
manufacture of new products, is being challenged. Among their ij 
many problems is that of fabricating new materials—possibly by 
unfamiliar procedures. If you are now working copper, brass, or 
bronze, you can very likely save time and trouble by writing for the | 
Anaconda Publications described on the following pages. They | 
ii contain a wealth of general and technical information which mem- | 


bers of your Engineering Department will find extremely useful. 


THE AMERICAN BRASS COMPANY : 


General Offices: WATERBURY, CONNECTICUT 


geese pecans 


B-2 CONDEN SER TUBES AND PLATES 

For marine and stationary power plants, oil re- 
fineries and process industries. Contains steam 
tables, Mollier diagram, tube weights, working 


stresses creep characteristics» etc. 60 pages- 
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Mine to co 
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UO} on Copper, Brass and Bronze 
7 


and Yours for the Uaheingf 


, Anaconda Publications have been made 
available by The American Brass Company to assist 
your Engineering and Production Departments. 
Authoritative in all respects, these booklets are 
literally packed with useful, technical informa- 
tion, specifications and tabular data, such as: 
Applications, compositions, general physical 


constants, physical properties; fabricating proce- 


dures; oxy-acetylene and electric welding of copper 
and copper-alloys; weight tables and conversion 
factors; flow tables for pipe and tube; operating 
characteristics of copper bus conductors; etc., etc. 

Read the brief description of these publications 
—then check off those you want on the conve- 
nient form provided on the following page. They 


will be mailed to you promptly and without cost. 


THE AMERICAN BRASS COMPANY .- General Offices: Waterbury, Connecticut 


| HARD DRAWN WIR 


*Trade Mark Reg. U. S.Pat. Off. 


E-5 EVERDUR COPPER-SILICON ALLOYS 


Contains applications, compositions, general 
physical constants on The American Brass 
Company’s Copper-Silicon Alloys. Also phy- 
sical properties for commercial shapes. 8 pages. 
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MAKE THIS YOUR HEADQUARTERS 


for Special Engineering Service on 
Copper and Copper-Alloys 


The Technical Department of The American 
Brass Company is eager to assist those seeking 
helpful technical or engineering cooperation. 
In its never-ending quest for the most suitable 
and economical metals for specific applica- 
tions, this Company has produced and tested 


hundreds of special copper-base alloys, many 





of which are now in common use for special 
types of service. Engineers of The American 
Brass Company also are prepared to cooperate 
with you in finding the correct solution for 
individual metal problems. This service is 
maintained for your convenience and its use 


entails no obligation on your part. 





THE AMERICAN BRASS COMPANY 


General Offices: WATERBURY, CONNECTICUT © Offices and Agencies in Principal Cities 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 





KIMPAK * crere wavvine 
DRESSES UP YOUR PRODUCT 
AS IT PROTECTS ! 


KIMPAK acts LiKe A sHocK- 
ABSORBER — ITS EXTRA RESILIENCY 
CUSHIONS EVERY BLOW! 









































KIMPAK 
ENDS FUSS, MUSS AND WASTE 
IN YOUR SHIPPING ROOM! 





KIMPAK 
GIVES MAXIMUM PROTECTION 
WITH MINIMUM BULK! 


Corporation uses KIM- 
PAK to protect its latest 
model electric trains 


i 
Showing how Lionel |). 
from shipping damage. 


Protect Your Product with the 
"Shock-Absorber’” Action of KIMPAK } 


@ Soft, yet resilient KIMPAK* acts as a shock absorber for your i 
product in transit... guards against breakage, scratches, “press 
markings” and surface “burning.” It helps protect you and your 


a 
| Mm ai customers against losses due to shipping damage . . . saves time 
iJ . > and waste motion in your shipping room... . and dresses up your 
a mes product as well. 
CREPE ‘WADDING You buy KIMPAK in rolls, sheets and pads of the thickness and 
size that meets your needs exactly. KIMPAK is inexpensive, light- 
protects ye Rea weight, flexible . . . as easy to use as a piece of string. Since KIMPAK 
absorbs 16 times its own weight in moisture, it more than meets 
ne aX a ye eee government postal regulations regarding shipping of liquids. 

Don’t delay. Mail the coupon below for definite suggestions 

on how KIMPAK can help you. 


KIMBERLY-CLARK CORPORATION EM-1041 
Neenah, Wisconsin 


Please send me new 1941 Portfolio of KIMPAK. 















GET THE MONEY-SAVING 
STORY OF KIMPAK. 
MAIL COUPON NOW! 
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+ I¢ . . 
(*Reg. U.S. and Can. Pat. Off.) Attention of: Scecacacenscacesssnne Our product ss - 
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VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONNECTICUT 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, 

S. C., Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Fran- 

cisco, Montreal, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, 

Melbourne. In England: Veeder-Root Ltd., Croydon, Surrey. In Canada: 
Veeder-Root of Canada, Ltd., Montreal 

















ITH production going full blast, the 
only way to eliminate waste that haste 
makes is by keeping your eagle eyes on pro- 
duction. And the surest and easiest way to do 
this is to have Veeder-Root Counting Devices 
on every machine you make or use. 
Veeder-Root Counters—on punch presses, 


screw machines, coil winders, chucking ma- 





chines and many others—are keeping accurate 
records of steps of operations as well as pieces 
produced. And from these records plant men 
know where they’re at. They know how much 
work is being done. They can spot waste and 
stop it quickly. 

Plant men want and need these figures. Build 
Veeder-Root Counting Devices into your ma 
chines. Our booklet, Counting Devices, shows 


how it can be done. Write for it. 
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Underwood & Underwood 


Just as significant as the transition from old 
to modern methods of defense, is the de- 
velopment of INSUROK and other Rich- 
ardson plastics. Richardson offers to in- 


dustry precision plastics engineered to meet 
tomorrow’s requirements—plastics that im- 
prove the performance and appearance 
of every product on which they are used 


PRECISION feel er 


The RICHARDSON COMPANY 


MELROSE PARK, ILL FOUNDED 1858 LOCKLAND. OHIO 
NEW BRUNSWICK. N. J. INDIANAPOLIS, IND 
DETROIT OFFICE: 4-252 G. M. BUILDING 
NEW YORK. OFFICE: 75 WEST STREET 
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G-E Timers Will Multiply Skilled Man-hours by... 


*% Relieving skilled operators of nonproductive ‘‘clock-watching”’ 


work. 


% Making timing operations accurate, and independent of operators’ 
experience. 


% Controlling speed of machines and conveyors to suit skill of 
operators. 


% Warming up furnaces and similar equipment before work, so 
operators can put in a full day. 


G-E Timers Will Help to Increase Machine Output by... 





% Eliminating waste and spoilage caused by under- and over-timing. 





% Keeping motors on the line in spite of momentary power interrup- 


tions. 


% Completing operations (such as heating and washing processes) 
after workers leave. 


Co-ordinating the operation of separate machines for continuous 
production. 


GENERAL (4 ELECTRIC 
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PICK YOUR TIMERS FROM THIS COMPLETE LINE ... THEY’RE LOW IN COST 


Characteristics TSA-10 TSA-14 CR-7504 CR2820-1099 
Timer Timer Timer Relay 
oo a 


General Telechron-motor- 

timed _interval- 
type (nonrepeat ). 
Adjustable 













CR2820-1054 
Relay 


CR2820-1088 
Relay 






























Telechron-motor- 
timed interval- 
type (nonrepeat). 
Adjustable 


Capacitor-dis- 
charge-timed in- 
terval-type (non- 
repeat). Adjust- 
able 


Telechron-motor- 
timed repeating 
ON and OFF. 
Fixed time cycle 


Magnetic-flux- 
decay _interval- 
type. Instanta- 
neous pickup— 


Magnetic-flux- 
decay __interval- 
type. Instanta- 
neous pickup — 
time-delay drop- time-delay drop- 
out out 


Power supply 25-, 50-, or 60- 25-, 50-, or 60- 25- or 50/60- = 50-, or 60- D-c (also a-c D-c (also a-c 
See a-c <a a-c cycle a-c* cycle a-c* with rectifier) with rectifier) 


.: J sess taconite ace 


Contact | oo . + — | amp 15 amp {3 amp d-c 5 amp d-c 
rating 230 v 10 amp 05 amp 15 amp Hess continuous 
of 


| 
| 
each form (% maxi- Steps, approx 5% Stepless Stepless | 
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Adjustment range on 0-100% Stepless 1-99 % Stepless 5-100% Stepless Approx 10-100% Approx 50-100% Approx 50-100% 
sO mum time) max. time 
Range: Forms provide 
timing From— 0-5 seconds 10 seconds (total 0.045 second 4 seconds 0.25 second 2 seconds 
cycle) 
Ti 0-6 hours 1 hour (total 120 seconds 2 hours 2 seconds 7 seconds 
cycle) ie 
a Repeating operation With one timer Repeats ON and Requires two tim- Requires two tim- Requires twotim- | Requires two tim- ' 
(Close contact, reset, (requires addi- OFF time con- ers—time _inde- ers—time _inde- ers—time _inde- ers—time_inde- 
and start new interval tional contact at tinuously pendently adjust- pendently adjust- pendently adjust- pendently adjust- i 
ng. automatically ) zero—optional) able able able able | 
Method of setting Optional—either External Spring-tension Spring-tension 
ip- timing external or inter- adjustment adjustment 
nal setting can be 
locked 
| __Aak or these bulletins | GEA-177! GEA-2963 GEA-2902 GES.2616 GES.2616 GES.2616 
es) * Can also be furnished for operation on direct current. 
T-44 General-purpose Time Switch 
Telechron-motor timed. ‘ae ae closes electric circuits at FOR FURTHER ee 
, ae times on 7 repeating schedule. a ate 
nished wit t om): 1 or turn ircuit a ° 
ous i ot oak and ‘dawn ond with an omitting device to skip the General Electric, Sec. A676-54 
aah ae nese ree aneieelan counatians is 45 Schenectady, N. ¥. 
SPST, SPDT, DP-ST. ae DP-DT; "35 “amperes I'd like more. information about your timers. Please send me the 
= 0 GEA-/771 0 GEA-2902 0 GEA-1427 
s C0 GEA-2963 0 GES-2616 
IS YOURS A SPECIAL PROBLEM? NAM ee ee 
MUN you would like assistance eee ee 


mm a special timing problem, the pi i ee ee 
nesrest G-E office will be glad to help. 


676-54-6500-8490 
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FOR ALL A.C. MOTORS 


Klixon Protectors come in sizes that will 
protect A. C. motors from flea-power up. 
Motors through 3 HP are protected di- 
rect. Larger motors ar¢ prote cted through 
contactors. And protection is comple —— 
foolproof in every respect. They can be 
built into not only motors but trans- 
formers as well—usually without chang- 
ing the equipment’s design and at very 
low cost. Write for complete information 





Keep Your Machines Off the Casualty List with 





a badly needed these days—can be put 
out of action easily by burnt out motors. But fortunate- 
ly there’s a real defense for this—Klixon Motor Pro- 
tectors. Motors equipped with these built-in protectors 
can be pushed right up to peak capacity with safety— 
yet they can’t burn out from overloading or overheat- 
ing. The instant the motor gets dangerously hot, the 
simple foolproof Klixon Protector cuts the motor out 
of line, thereby saving the motor from damage and keep- 
ing the machine off the “casualty list.” 

Insist on this protector. You need it these days. And 
any motor manufacturer can give it you. Simply ask 
for motors with built-in Klixon Protectors. The extra 
cost is negligible. 


FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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d like to say 


YES! 






When a friend needs your help—needs it 


urgently—you like to say “YES!” 


But sometimes, for unavoidable reasons, 


you are forced to say ‘““NO!”’ 
How you hate to say it! 
That’s the way we feel today. 


Here we are, turning out millions of 
tons of steel — more than ever before in 


Republic’s history. 


Yet, to many of our friends—our customers 
who have learned to depend upon us for 
steel—we may have to say ‘‘NO” when we’d 
like to say “YES.” 


The reason is well known. World affairs 


demand that we build for defense—defense 


REPUBLIC STEEL 


for your business, your possessions, your 
home, your family. And modern equipment 
for defense requires steel—quickly and in 
unprecedented quantities. 


Republic must—-AND WILL—supply first 
the steel needed for defense purposes. 


At the same time, we want to be fair to 
ALL our other customers in apportion- 
ing steel available for non-defense use. 


If we have said “NO” to you—or if we 
must in the future — just remember that 
we don’t want to say it— we'd like to 
say “YES.” 


And remember, too, that the steel you 
can’t get is the steel that is being used to 


protect all of us against an uncertain future. 


CORPORATION 


General Offices: Cleveland, Ohio 


Berger Manufacturing Division 
Culvert Division 
Niles Steel Products Division 







Steel and Tubes Division 
Union Drawn Steel Division 
Truscon Steel Company 


TIN PLATE+ NUTS+ BOLTS « RIVETS + NAILS+ PIG IRON 
FARM FENCE « WIRE « FABRICATED STEEL PRODUCTS 
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yi pt | | ! One Source of Supply for Tape, Varnish, Mica... 


) ‘““No piece of electrical equipment is stronger than its insula- 
ae tion” . . . and for this reason electrical manufacturers 
ve a everywhere prefer Westinghouse Tuffernell. 


They know that Westinghouse combines thorough research 

Tae and testing of raw materials and finished products, with the 

. first-hand application knowledge gained in its own vast opera- 
iL ” tions . . . that its products will work, not only in theory, but _" 
7 é in fact. intern 


tion « 


7 


*, 


And they know that Westinghouse saves them precious time 
in placing orders, because Westinghouse makes a complete 
insulation line. 

Complete Tuffernell details will be sent upon request—we 
will gladly consult with you on any special insulating problem. 
Just write Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pennsylvania, Department 7-N. 


Westinghouse 


“TUFFERNELL”™ INSULATING MATERIALS 


J-06308 
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SCHWINN-BUILT BICYCLES 


are protected against vibration with 


7 SHAKEPROOF LOCK WASHERS 


The ability to take the “bumps” is a prime requirement for 


eS 
~ 


Showing Shakeproof Lock Washer quality bicycles. All connections must stay tight regard- 


(internal type) being used to lock connec- 
tion of mudguard support to frame. less of the degree of vibration experienced. That is why 


Su Catalog 


a 


oe 
5 


Shakeproof Lock Washers are preferred for such appli- 
cations by Arnold, Schwinn & Co., Chicago, makers of 
the famous Schwinn-Built Bicycles. The tapered-twisted 
teeth form a powerful, strut-action lock which actually 
locks tighter as vibration increases. Every metal product 
should have this extra protection which only Shakeproof 


Lock Washers can provide! 


n-Built Bicycle being carefully as- 
‘oO assure trouble-free performance, 
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Shakeproof Products offer 
definite assembly gnd per 
formance feature§ that help 
to lower costs an@ improve 
quality. This new data book 
shows you how téifake ad- 
vantage of these Better fas- 
tenings and achieve great 

Beceney 


er production 
- 
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FOR PURCHAS 
EXECUTI 


PENGINEERS 


HE new S$ 

complete di 

proof Products. 
filled with informa 
interest for design 
and purchasing executives. © 
uct is described in detail and f 
given. In addition, application Suggs o% 
other technical material helpful in securing greater - 


bCatalog No. 42 provides a 






mpresentation of all Shake- 






ed and forty pages are 
, ions of special 





Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 


fastening efficiency has been included. Reserve 2501 North Keeler Avenue Chicago, IIlinois a * 
your copy of this outstanding fastening data book Plants at Chicago and Elgin, Illinois RE 
b mailin a request on our compan 5 station- In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario ‘ 
Y 9g 9g y —s Foreign Licensees: Barber and Colman, Ltd., Brooklands, Manchester, England NS 
ery—copies will be distributed as soon as available. Carr Fastener Co. of Australia, Ltd., Royal Park, South Australia : 
trom « 
; call 
® ® ® ; bilize 
SEMS Fastener Units @ Lock Washers @ Locking and Plain Terminals @ Thread-Cutting Screws @ Locking pr 
Screws @ Spring Washers @ Radio and Instrument Gears @ Engineered Shakeproof Parts @ Special Stampings a 





Iilinois 


Locking 
ampings 


MINERAL OIL. Most 
tracing papers are treated 
with some kind of oil. 
Mineral oil is physically 
unstable,tends to ‘drift’. 
never dries completely. 
Papers treated with min- 
eral oil pick up dust, lose 
transparency with age. 


VEGETABLE OIL, chem- 
ically unstable, oxidizes 
easily. Papers treated 
with vegetable oil be- 
come rancid and brittle, 
turn yellow and opaque 
with age. 


ALBANITE 
is a crystal- 
clear synthet- 
ic solid, free 
wax, physically and chem- 
Because of this new sta- 


\sparentizing agent Alba- 
ffected by harsh climates 


idize with age, become 
e transparency. 





THE ADS ON THESE PAGES ARE ADDRESSED TO YOUR CUSTOMERS 


How This Advertising Helps You Sell 


Polymerin-Finished Products 


The advertisements on these pages are addressed to your customers—the people who buy 
electrical products. These ads, selected from a series appearing in TIME and LIFE, are designed 


to show consumers the extra advantages they get when they buy products finished with 
Polymerin*, the extra-durable enamel finish. - 


As this is written, more than 15,000 washing machines are being finished with Polymerin each 
week! Polymerin is being used on refrigerators, coolers, ranges, heaters, lamps and electric 
fixtures, roasters, food mixers, electric fans, ironers, and dozens of other electrical products. 

Introduced less than four years ago, Polymerin industrial finishes have won remarkable 
acceptance. Why? Because Polymerin provides amazing toughness—durability that resists chipping, 
marring, scratching, and the corrosive effects of common deteriorants. Polymerin, the original 
speed-bake finish, offers manufacturers an opportunity to speed production schedules and cut 
drastically their former finishing times. Ideal for use with the new infra-red equipment, Polymerin 
makes possible even more remarkable speed-baking operations with lamp set-ups. 

There is another reason for Polymerin’s success. With its smooth, lustrous surface—beautiful 
yet extremely durable—Polymerin helps sell products. It pleases your customers, keeps the 
products you make looking attractive longer. The TIME and LIFE advertising is telling consumers 
why they should buy Polymerin-finished products. Take advantage of this national campaign 
by using Polymerin to finish the products you sell. *Trade Mark Reg. U. S. Pat. Off. 


AULT & WIBORG CORPORATION 


A SUBSIDIARY OF INTERCHEMICAL CORPORATION 
75 VARICK STREET, NEW YORK 


ELECTRICAL MANUFACTURING, OCTOBER 1941 





be » know what # product 
a few days 
my new washin 


of 
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inlained to me about the im- 
ish —that's the enamel that 
of metal products to 

and keep it attractive. 
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iW hing machine finish Polym- 
ir-in). He told me how tough 
it was. Why, he banged two 
ygether 80 hard that 

tal, handsome 
didn't chip or crack a bit! 


it since that Polymerin finish 
‘1 so heaters, kitehen cabinets, 
Bf blinds, roasters, lamps, vacuum 
and lots of other metal articles 
Rractive, and durable, too “makes 
last Jonger- and gives you & 
a 8 worth I'm going to ask for 
Min finish on the products I buy! 


Trade Mark Reo. U.S, Pat on 
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This Coca-Cola dispenser. made by Mills 
Novelty Company: is finished with du- 
rable Polymenn enamel Polymerin’s 
justrous surtace attracts customers’ eyes 
it helps co sell Coca-Cola v2 


j Beautiful Polymerin prorects the sur- 
face of refrigerators, stoves, Weneuan 
blinds, washing machines, kitchen cabt- 
nets, electric appliances, and many other 
metal products that you use Cold resist- 
ant, heat resistant, wear resistant, Polym- 
erin gives you extra value Ics amazing 
durability makes products last longer. 


Ask for Polymerin enamel finish on 
the products that you buy! 


MANUFACTURERS! In addition to 
Polymerin’s sales advantages, 15 speed- 
bake characteristics offer you important 
producuon savings. For faster schedules, 
investigate Polymerin. Write Ault & 
Wiborg Corporation, Dept. TMT... 75 
Varick Street, New York City. 


POLY MERIN Trademark Reg U.S. Pat. of. 
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m_ Take the stand, Mr Expert just 

what ts 4 product finish anyway’ 

—Ir's the enamel of lacquet chat goes 
on the products you buy- 

fp —Like what? 

a— there are finishes Of washing m4 
chines sefrigerators. 10ves: PS 
kitchen cabinets roasters, fans, 
and appliances of all cypes 

q—Wirs so important about the fish? 

a—the finish protects the products you 
buy. A hard, durable finish like 
Polymenin® enamel gives you more 
for your money 

q-W?y more for My money?” 


a—Polymenn enamel 1s extra-tough Ic 
makes pre jucts bast jonget 

Q— Doers it have orhet advantages’ 

a—Ob, yes— this justrous Coaung askds 
beauty to any product And its 
smooth surface 15 easy tO wipe 
clead 

_How do 1 tell whether 4 product is 

finished with Poly merin? 


a—Look for the Polymen® label, of ask 


the salesman 
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Safeguarding 
the Super Chief 


—with a pinhead! 


i The Super Chief, streamlined beauty 
of the Santa Fe system, speeds along 
a right of way guarded by highly per- 
fected safety signals. Callite contacts, many of 
them pinhead-size, are depended on to make 
and break the circuits which operate these vital 
signals. When hundreds of human lives, and 
property worth many thousands of dollars are at 
stake, there must be no failure. For that reason 
alone, engineers who designed this more than 
human signal system, chose Callite contacts. 





The contacts you use, too, must be contacts that 
do not fail — and Callite contacts give you that 
sustained dependable performance, under all op- 
erating conditions. CALLITE TUNGSTEN CORP. 
547—39th Street, Union City, N. J. Branches: 
Chicago, Cleveland. Cable: “Callites”’. 


Whether your contact require- 

ments are for screws, rivets, 

composites, inlays or special 

ams forms —in tungsten, molybde- 

- 3 ~ num, silver, platinum, palla- 

a dium and alloy combinations of 

“= these metals — whenever your 

specifications call for superior 

contacts, call on Callite. Callite 

will design and manufacture 

special contacts to meet your 
Specific operating conditions. 





KEEP THEM ROLLING WITH CALLITE 
CONTACTS 
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Washer Bongue Detait 


 ——e the costly and needless an- 


noyance of loosened parts by using 
EVERLOCK WASHERS on your as- 
semblies. 

Immediately above is an enlarged 
EVERLOCK WASHER tongue. Note 


the tooth construction. The bite of each 


pair of teeth on every EVERLOCK 
WASHER tongue, coupled with the 
powerful spring tension set up by the 
flexing of these tongues, will stop the 
loosening of your nuts, bolts and 
screws under the most severe condi- 
tions. 

A few of the different types of 
EVERLOCK WASHERS that are used 
by the millions on a vast variety of 
products are pictured above. 

Featured is our internal-external 


type EVERLOCK WASHER that has 


Immediate Deliveries 


teeth on both the inner and outer cir- 
cumferences. This type of EVERLOCK 
WASHER is particularly adaptable 
for use on oversized or slotted holes. 
One of its many new uses is for an- 
choring or attaching commodities to 
crates to insure safe delivery to desti- 
nation.Solve your fastening problems 
now by using EVERLOCK WASHERS 
on all your nuts, bolts and screws. 
There is an EVERLOCK WASHER 
of the correct size and type for every 


purpose. 


OFTEN OTHER WASHERS HAVE BEEN TRIED, NOW EVERLOCKS ARE SPECIFIED 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 





Only Fairbanks-Morse makes a 
centrifugally cast rotor with the 


windings of SOLID COPPER 


7 
0 


‘ M é PATENTED 
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SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


HERE’S no motor so capable of standing up under 
strenuous service as the motor with the one-piece rotor 
winding centrifugally cast of SOLID COPPER. For copper 
has better electrical conductivity, better thermal charac- 


teristics for motors . . . than any other metal. 


So for years manufacturers have striven to produce such 
rotors. Many have succeeded in centrifugally casting wind- 
ings of other metals. But only Fairbanks-Morse makes a 
centrifugally cast rotor with the windings of solid copper. 


F-M Motors with the patented features of Copperspun 
rotors better withstand constant plugging and reversing, 
give added years of trouble-free operation, reduce operat- 
ing costs. Their plus values are worth investigating. 
Write Fairbanks, Morse & Co., Dept. J26, 600 South 
Michigan Avenue, Chicago, Illinois. Branches and service 
stations throughout the United States and Canada. 


JOST ro make 


BETTER MOTORS! 
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DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
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AND HIGHER QUALITY HERE... 


Mts LOR AOE DIET PLE Py ARE ERI SPD 


More control samples and more tests per thousand tons 
of sheet—that’s the secret of Granite City Electrical 
Sheets’ consistently high quality! 

Only with a plant as compact...an organization as 
closely knit...and modern, efficient equipment of the 
types and capacities employed by Granite City is such 
close quality control possible! 

That’s why you can be more confident when you 
order from Granite City Steel Company that every 
order will meet the same high standards for both 
physical and electrical properties as the first sample. 
And that’s why you can bank on consistently high 
quality in your products, on cutting down spoil- 


age and rejects, and speeding up your production! 

Still another way you gain from Granite City’s 
unique production methods— Granite City Sheets are 
tailor-made to solve your particular problems. No need to 
change product design or alter your factory set-up to 
conform to a set of standard steel specifications.Granite 
City’s skilled, experienced plant men as well as its field 
men know your problems from actual contact with the 
electrical industry ...and they can adjust Granite 
City’s flexible production facilities to fit your needs. 

For technical details and, if you wish, the service 


of a Granite City consultant on electrical sheets, 
write or wire today. 


GRANITE CITY STEEL COMPANY 
GRANITE CITY, ILLINOIS 


Chicago - Cleveland - Denver - Indianapolis - Kansas City - Los Angeles - Louisville 
Memphis - Milwaukee + Minneapolis - Moline - New Orleans - New York ~ St. Louis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES - GALVANIZED SHEETS - TIN PLATE - PORCELAIN ENAMEL SHEETS 
ELECTRICAL SHEETS - CULVERT SHEETS - TIN MILL PRODUCTS - GALVANNEALED SHEETS 
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The Machine Tool Industry 
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ALLEN-BRADLEY 
Drum Switches 


Allen-Bradley Company 
1309 S. First Street, Milwaukee, Wis. 
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Why Were Stepping Up Our Advertising 
To Bring You News About Springs 


S N THE NEXT few months—through the ad- 

-/Y vertisements of this company — you are go- 
ing to see a series of stories about springs that 
have never been told, or well told, before. If 
you design, specify or buy springs, these sto- 
ries will interest you. They can influence the 
performance of your product and increase the 
satisfaction of your customers. 


We are going to tell this story because many 
people still feel that aspring is a“hunk of wire’: 


The simple truth is that spring manufactur- 
ers, with few exceptions, have outgrown the 


HUNTER PRESSED STEEL COMPANY, 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


by-guess-and-by-gosh way of making springs. 
Rule-of-thumb methods have been replaced 
by scientific formula, scientific manufactur- 
ing and scientific testing. 

The astronomical number and variety of 
springs used today, the kinds of wire and fin- 
ishes, and the functional responsibilities placed 
on springs make the help of spring engineers 
not only advisable but profitable. 


As you run across the next advertisement 
of this series in this publication, and those to 
follow —remember that they’re worth reading. 


LANSDALE, PA. 











to Handle > 


1. They can be moved into 
position easily because of their 
light weight and compactness. 
The shape of the bearing 
housings and the location of 
end-shield fittings make it 
easy to handle Tri-Clad motors 
with slings. In addition, they 
are sturdily built and do not 
have to be coddled. 


BUILT FOR PROTECTION FIRST... 


i Simple 


to Align 


4. Accurate alignment, with 
the minimum of shimming, is 
afforded by their rigid, cast- 
iron frame construction, close 
machining tolerances, and 
accurate milling of feet. Pin- 
ions, pulleys, or couplings can 
be properly fitted because of 
close machining of the shaft 
extension and convenient 


shoulders on the shaft. 


Quickly 
Mounted 
or 


Altered Db F 


2. Their feet are machined 
accurately and drilled for 
standard mounting bolts. The 
reversible stator puts the 
roomy conduit box on the 
most convenient side and the 
end shields can be rotated to 
any of four positions to meet 


mounting requirements. 


Convenient 
€ to Lubricate 


5. Tri-Clad motors have 4 
large oil or grease capacity. 
On sleeve-bearing motors, the 
oil-filler gage can be located on 
either side of the bearing hous- 
ing. A spring cover on this 
gage permits quick checking of 
the oil level. On ball-bearing 
motors, a pressure-relief greas 
ing system assures rapid and 


thorough greasing. 





TO LAST 





REG. U.S. PAT. OFF. 


Easy 
to Wire P 


3. A large, four-position con- 
duit box gives unrestricted 
working space. It can be 
quickly removed for wiring. 
Flexible leads are pressed on the 
terminals, which are perma- 
nently identified. No soldered 
connections are necessary. A 
stainless-steel, graphic con- 
nection plate is conveniently 
located on the conduit-box 
side of the motor. 


ient ; Easy 
cate : me 4 to Clean 


6. The smooth, rounded con- Write for Bulletin GEA-3580, 


f th Tri-Clad which gives full details of these 
tours of the Iri-Clad motor— extra protection features and other 


Tri-Clad motor advantages. 


s have a 


capacity. with the upper portion com- 


notors, the pletely enclosed—have few 


recesses or projections to catch "hs new General Electric Tri-Clad motor is a cinch to 


aring hous- j and hold settling dust. Such install. Its convenience features pay off in precious minutes 
this f, , ; F 

' dust as does settle on the saved—pboth for those who build motors into machines and 

checking © motor can be readily wiped 


located on 


for those who use them in the plant. 
away with a cloth or piece of 


waste. Next time you order motors, take time saving into account, 
rapid and along with protection and performance; make sure you get 
Tri-Clad motors—now available in a wide range of types 


and integral horsepower sizes to 20 hp. General Electric 
Company, Schenectady, N. Y. 
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SINCE 1913 Formica has specialized on laminated phenolic 
insulating materials, and it has built up a personnel and 
equipment which makes high, uniform quality possible. In 
fact its resources for the job it undertakes are not exceeded 
anywhere. 

So when you come here for laminated material, you can be 
sure of the material and parts you get. In addition to one 
of the largest producing set ups in the country, Formica also 
operates fabricating departments which can turn out com- 
plete, accurately made parts ready for assembly. 

Join the scores of leading American electrical companies 
who for years have found it profitable to depend on this 
service. Send your blue prints for quotations. 


of UNIFORM QUALITY! 
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28 YEARS ON 
ONE 


PRODUCT 


THE FORMICA INSULATION CO. 
ORM Ic A 4638 Spring Grove Ave., Cinti., O. 
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in America more electrical horsepower is behind 
our man-power than in any country in the world. 

Keeping that horsepower on the job is vital— 
motors and machines must be kept going. Proper 
fusing eliminates unnecessary shut-downs and 
damage to motors, wiring and equipment. 

Jefferson Renewable Fuses provide the safe, 
reliable protection needed... they prevent need- 
less interruptions and guard against damage to 
equipment. 

When excessive overloads require these fuses 
to open the circuit, they do it safely and reliably. 
Their rugged construction and simple design 
permits quick and proper cleaning, and renew- 
ing with ease. 

JEFFERSON ELECTRIC COMPANY 


BELLWOOD (Suburb of Chicago) ILLINOIS 
Canadian Factory: 60-64 Osler Avenue, W. Toronto, Ontario 


JEFFERSON 


Vn RIC X 


UNION FUSE SUPER-LAG 


YENTH ANNUAL PRODUCT DESIGN NUMBER 





Ferrule Type Fuse—— cut-away view to 
show multi-notched renewable fuse link. 


Jefferson Super-Lag 
Renewable Fuse, knife-blade type—cut- 
away shell shows link with log plates. 





Jefferson Union Renewal Links are of the multi-notched 
type, providing reliable protection under normal and 
severe operating conditions. 

The notches in the center of the link localize the heat 
generated during operation, producing lower temperatures 
at the fuse terminals. 

When subjected to overlcads or short circuits, 
the multiple restricted portions of the link are fused and 
serve to break the arc in several places, thus a minimum 
amount of metal is volatilized and minimum internal 
pressure is generated within the fuse. The design of this link 
insures maximum performance and long-life for the fuse. 





, Super-Log Links, for ferrule 
and knife-blade type fuses. 


Jefferson Super-Lag Renewal Links are alse of the mulfi- 
notched type, and are equipped with fag pilates. The lag 
plates serve to dissipate heat from the restricted portions, 























J 
a 
fi 


\ 


a 
Hh 


ELECTRICAL MANUFACTURING, OCTOBER 194! 


Simplify ASSEMBLY ... 


Not only did assembly engineering improve design 
but it greatly cut the cost of this Marsh gauge. Form- 
erly, the various units were separately assembled with 
machine screws, requiring many tapping and hand 
operations. Now, only 2 Parker-Kalon Self-tapping 
Screws ruggedly secure gauge movement to the socket. 


10 operations saved! 


Save OPERATIONS... 


“Another step to increase production for National 
Defense”, states famous machine tool builder Warner 
& Swasey, when asked the reason for adopting Parker- 
Kalon Self-tapping Screws. These screws eliminated 
slow tapping operations in fastening a work diameter 


chart to the spindle speed “Preselector”. 


Cut out ‘“SLOW-UPS”’ ... 


Your production won’t be slowed-up by “doubtful 
screws” . . . screws that look all right but some of 
which fail to work right . .. when you use genuine 
P-K Self-tapping Screws. For the Parker-Kalon Labora- 
tory — without counterpart in the industry - maintains 


a rigid quality-control over all Parker-Kalon products. 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY...AND OTHER FASTENING DEVICES 
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Get together with a 
PARKER-KALON 


ASSEMBLY ENGINEER 


to gain man-hours 
— speed work 


Yes, we're selling time — most precious raw material 
of all. Every day, in hundreds of plants, large and 
small, time savings of 25 percent to 50 percent are 
effected with Parker-Kalon Self-tapping Screws. 

You, too, can have these extra hours of production 
time (1) by saving operations; (2) by simplifying 
assembly work: (3) by eliminating a common cause of 
production “slow-ups”. This triple saving is yours with 
the properly engineered use of Parker-Kalon Quality- 
Controlled Self-tapping Screws. 

Such advantages are possible because you eliminate 
tapping, cost of taps and maintenance of equipment. 
You save the time of salvaging rejected parts due to 
crossed and mistapped threads. You need no lock 
washers to make secure fastenings. You do away with 
the fumbling that goes with bolts and nuts, and the 
difficulties of riveting in hard-to-get-at places. You 
obviate the need for tapping plates on thin sheet metal 
and for inserts in molded plastics. 

To obtain all the benefits of this simpler, better 
fastening method, get together with a Parker-Kalon 
\ssembly Engineer. He is thoroughly familiar with 
present-day assembly practices on all sorts of products. 
lis reeommendations will be unbiased because 
Parker-Kalon makes all types of Self-tapping Screws — 
both thread-forming and thread-cutting — for every 
issembly of metals and plastics. Besides, he is pledged 
to recommend Self-tapping Screws only when they offer 


‘ better, more economical means of assembly. 


EVENTH ANNUAL PRODUCT DESIGN NUMBER 


Easy to Change — No Skill — No Special Tools 


The Parker-Kalon Assembly Engineer will show 
that no major production changes are necessary . . . 
no special tools nor skilled hands are required to 
immediately start adding hours of production time 
with Self-tapping Screws. 


Start Saving Hours — Now! 

Mail a description of your assembly to Parker-Kalon 
Assembly Engineers. They will return it with recom- 
mendations and samples. Or better: Let a Parker-Kalon 
Assembly Engineer call at your plant and point out 
ways of speeding up your assemblies. Parker-Kalon 
Corporation, 198-200 Varick Street, New York, N. Y. 
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U.S. ELECTRICAL MOTORS, INC. 


FROM 505 10 103 K.P IM. 


A variable speed between 505 r.p.m. and 103 r.p.m. 
from this Varidrive-Syncrogear is necessary on this paper 


match printing machine. And so is the smooth, steady 





performance of SEG!" Bearings on this unit—perform- 
ance that maintains a properly- aligned armature, correct 
meshing of gears, low maintenance costs, practically no 
wear, and a permanent air gap. Where performance is a 


part of the job, the bearings are always DIUGIF. 4906 


SNLSI INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 





BALL & ROLLER BEARINGS 
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Night Wateh 


Nothing unusual about this picture of SYNTHANE at night. Similar 
activity goes on at all plants producing Bakelite-laminated for Defense. 
4s in the case of other essential industries, a working day is twenty- 


four working hours. SYNTHANE CORPORATION, OAKS, PENNSYLVANIA. 


SYNTHANE TECHNICAL PLASTICS 


Aircraft fairlead- machined on automatic 
screw machine, and milled q 

SHEETS » RODS - TUBES - FABRICATED PARTS SILENT STABILIZED GEAR MATERIAL 
ET fel oly sawed, turned, drilled, and 


nlite i laminated 











® CIRCULAR SAWING 


Ordinary circular saws commonly used in 
the woodworking industry are satisfactory. 


SMOOTH SAW BLADES—without any set are 
generally used. This type of blade canbeused 
with Straight Parallel sides or can be Hollow 
Ground, depending on the class of work. 
For best all-round service solid Carbon Steel 
blades will give best results with regard to 
clean cut and no chipping. 

Keep saws sharp at all times for smooth, 
accurate cutting. Round gullets at the bot- 
tom in sharpening to help free chips. 


SPEED—Best results can be had with blades 
running at an approximate speed of 13,000 
ft. per minute. 


TO PREVENT CHIPPING—Dull saw will cause 
excessive chipping of the edges. Chipping 
is possible with a sharp saw if there is an 
improper elevation of the saw above the 
table. When chipping is noticed either on 
the top or bottom, raise or lower saw until 
eliminated. 





® THREADING 


Threads can be cut on a lathe or by using 
taps and dies. Follow same procedure as 
for brass. A small quantity of oil gives a 
cleaner thread. When threading in a lathe, 
fine cuts should be taken at high speed. 
DIE HEADS—Self-opening die heads are 
valuable for quantity production. If proper 
die head is used a smooth, accurate thread 
can be cut. 





®GEAR CUTTING 


SYNTHANE Stabilized Gear stock is readily 
machined as described above. 


CUTTING TEETH—The same standard cutters 
and machines are used as for metallic gears, 
namely, standard milling machines with in- 
dex heads, single cutter automatic gear 
machines, hobbing machines and gear 
shapers. 


® BAND SAWING 


Band Sawing is the simplest method of cut- 
ting SYNTHANE. Teeth should be kept sharp 
at all times and properly set for different 
classes of work. 

SETTING—For circles the set should be in- 
creased as the diameter is decreased to 
provide a wider saw cut for turning the 
piece. For straight cutting the set should be 
just enough to provide clearance for the 
back of the blade. 


SIZE OF BLADE—For ordinary run of sawing 
and for circles 1-1/4” and larger, a blade 
1/2” wide—20 gauge thick and having 5 
points per inch should be used. For smaller 
circles use a blade 3/8” or 1/4” wide. For 
straight sawing the width of the blade may 
be increased to 1” or 1-1/4”. For extremely 
heavy material, from 3” to 8” in thickness, 
a blade with 3 points per inch is recom- 
mended. 


SPEED—Blades should operate at 5000 to 
8000 ft. per minute. 


FEED—W ork should be advanced at a rate 
of feed to allow for free cutting. Do Not 
Force the Work into the Blade. 


CAUTION—Keep blades sharp, properly set, 
do not force; keep saw guides low and you 
will never be bothered with excessive blade 
breakage. 


@ MILLING 


Milling operations on SYNTHANE are per- 
formed the same as on brass. 


CUTTERS—Use standard cutting tools. 


SPEEDS—High-speed steel cutters should run 
at a maximum of 400 ft. per minute. 


FEEDS—tThe feed depends entirely upon the 
degree of finish desired. 

Back up the material being cut with wood 
or any rigid material to prevent splitting. 





® TURNING AND 
BORING 


A round nose tool is best for a good finish. 
To get an extra-smooth polished finish, cut 
with the heel of the tool with very little 
clearance. This is particularly true when 
facing parallel with the laminations. 

SPEED —When using high-speed steel oper- 
ate at a maximum of 600 ft. per minute. 
1500 ft. per minute can be obtained if tung- 
sten carbide is used. 


When boring always back up SYNTHANE 
with wood or any other rigid material to 
prevent burrs where the tool comes through. 


PRACTICAL METHODS OF 
MACHINING SYNTHANE IN YOUR OWN SHOP 


>UNCHING 
@ PU NG 


SYNTHANE can be punched either hot or 
cold, according to the grade and thickness. 
Special grades may be sheared and 
punched cold upwards to 3/32” and to 
greater thicknesses, depending on the tem- 
perature of the material and type of die. 





DIES—Punching dies are practically the 
same as those for metals with the exception 
that little clearance is allowed between the 
punch and die. The holes in the stripper 
plate are also a close fit to the punches. 
This latter helps prevent lifting of the ma- 
terial around the holes when the punches 
are withdrawn. 





DESIGN OF DIES—When designing a die for 
hot punching allowance must be made for 
shrinkage. SYNTHANE when punched hot or 
warm will contract when cool, and all 
punches must be made larger than the size 
required. The increase in size depends on 
the size of hole, thickness and punching 
temperature of stock. 


SPEED—For high-speed production progres- 
sive dies should be used whenever possible. 


SHAVING—SYNTHANE can be shaved either 
hot or cold. Thickness up to 1/8” cold and 
up to 3/4” hot. 


SHAVING CUTTERS—For shaving SYNTHANE 
first cut out the shape to be shaved, then 
bevel at 45° from the edge of the shape, 
leaving a knife edge at the contour. 


TEMPERATURES FOR HOT PUNCHING AND 
SHAVING—The degree of heat depends en- 
tirely upon the thickness and hardness of 
the material. Taking off the chill (120° F.) is 
often enough. In some cases 200° to 250° 
is advisable, especially for materials 3/32” 
and heavier. 





Bakelite — 


laminated 


SYNTHANE CORPORATION, OAKS, PA. 





Do not exceed 275° F. as higher tempero. 
tures will burn and blister as well as remove 
the high gloss finish. 4 
A piece of asbestos cloth between the hg 
plate or oven floor and the SYNTHANE wil 
tend to heat the material evenly and slowly 
without premature burning. 


®@ AUTOMATIC SCREW 
MACHINES 
SYNTHANE Rods and Tubes can be efficiently 


machined on automatic screw machines o 
high speeds and feeds. 


SPEED—As high as 6000 r.p.m. 
LUBRICANT—Under most circumstances, |y. 


bricant is unnecessary, but with some opera. 
tions as, for example, threading, flooding 
the work with lard oil and kerosene will be 
found helpful. 









Diamond and Tungsten Carbide turning ané 
boring tools can be used to advantage 


© DRILLING 


Drilling is not difficult, but care must te 
taken to back up the hole being drilled » 
that the side where the drill comes throu 
will be clean and free from burrs. 


DRILL JIGS—Whenever the quantity » 
permit, a drill jig should be used. This jg 
should be designed so that the top plate 
containing the layout can be clamped 
down hard on the SYNTHANE, holding it rigid 
with the bottom plate of the jig. Allow dil 
to run into this bottom plate. Such a design 
will largely eliminate breaking out at the 
bottom and lifting at the top. Drill in mu 
tiple whenever possible, with a total thick 
ness of not over 1/2”. 


DEEP DRILLING—Back out the drill severd 
times when drilling deep holes, especially 
if drill is small. The average small size dri 
under No. 10 will tend to run off if the hole 
is much deeper than 1/2”. 


DIRECTION OF LAMINATIONS—Drilling at righ’ 
angles with laminations can be done eas!) 
with a commercially ground drill. Wher 
drilling parallel with laminations the tenc 
ency of the drill is to split the material. I 
overcome this, increase the included angi! 
of the drillpoint and clamp the work sé 
curely with side pressure in a vise or dri 
jig. Withdraw the drill several times whe 
drilling parallel with the laminations. 


SPECIAL DRILLS—For all practical purpos 
a regular twist drill will produce accurat 
and efficiently drilled pieces. Howeve 
special drills for Bakelite can be purchase 
having a steeper twist and wider flute 
This type provides more clearance for 

chips. Recommended for high productior 


SPEED—Keep drills sharp at all times. Mox 
mum speed of high-speed drill, 400 ft. p 
minute. 


COUNTERSINKING—Use either a reguic 
countersink or a twist drill. When a drill 
used it should have little clearance 0” 
point and if a chattering action is set Ui 
the cutting point should be broken on th 
inside of the flute. 


TAPPING—Tap with standard taps either b' 
hand or machine. 200 ft. per minute is rec 
ommended. 
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LIGHT SOURCES 


. without Correction 


ge een Ra 


SEVERE vis 
One 
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Whenever you see a lighting man taking a direct 
measurement from a fluorescent or other special light 
source... conveniently and quickly, and without con- 
sulting correction tables . .. you can be reasonably 
sure the instrument is a WESTON Illumination Meter. 
For, all the WESTON models illustrated now are 
equipped to provide direct measurement of the illumi- 
nation from any light source ... regardless of the color 
composition. 

The development of these versatile instruments 
stems from WESTON’S time honored policy of pioneer- 
ing in the development of new measurement tools... 
then, continuing the research and development to con- 
stantly provide the utmost in convenience and de- 
pendability for the measurement need. 

Complete information on WESTON instruments for 
convenient light measurement, as well as for efficient, 
automatic control of lighting, will gladly be sent on 
request. Weston Electrical Instrument Corporation, 
618 Frelinghuysen Avenue, Newark, New Jersey. 























































WESTON 


DIRECT-READING 
ILLUMINATION METERS 


Model 703 Sightmeter 
— equipped withthe sta- 
ble all-glass WESTON 
perfected VISCOR filter. 


Model 603 
WESTON 
Illumination Meter 
(VISCOR filtered) 


Model 614 
WESTON 
Illumination Meter 
(VISCOR filtered) 





Al DIC Wheels possess 


uniformity in the same high degree as 
Torrington’s fan blades. Manufactured 
under the same rigid specifications and 
held to close tolerances, they are also hand 
tested for trueness and balance. No rivets, 
no welds, simple four piece construction 
make possible low prices. Add to these 
features high efficiency, and the over- 
whelming popularity of this new design 
can readily be understood. 



















UNIFORMITY 


ISTOCCRAT 


Quiet Propeller Fan Blades are as uniform 


A 


WRADE MAPK REGISTEREC 





as skilled hands and long experience can make them. 


Each Airistocrat fan blade is statically 
fe. balanced. Each is carefully set to a master contour 


and must track perfectly in a predetermined plane, 


Uniformity of product is then inevitable. 


Engineers and designers know they can depend upon 
oe 


. 


Torrington’s guaranteed performance ratings. The 
country over, these men are specifying Airistocrat 
because they know what they will get: a uniform, 


dependable, efficient air impeller. 


Deliveries may be slow, but cata- 
log and engineering help are 
as prompt and friendly as 
ever. Write us today. 


ORI GTON 


ANUFACTURING AACQMPANY, TORRINGTON, CONN. 





Yes, sir, they do go together—good 
heating devices and Chromel. To 
Chromel is entrusted electrical trade 
names of almost priceless value. This 
has been so for many years and only 


because Chromel has proven itself 
entirely reliable. You, likewise, with 
confidence sell devices that are Chro- 
mel equipped, because these are the 
better kind. 


HOSKINS MANUFACTURING COMPANY wevicnn 
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Single type with Oak 
leather packing 
member 


Shaft speeds up to 750 FPM, 
temperatures up to 140° F. and 
normal operation 




























Single type with 
Sirvis leather pack- 
ing member 


Shaft speeds up to 2000 FPM, 
temperatures up to 200° F. and 
normal operation 

















All types with 
Sirvene Synthetic 
Rubber packing 
member 


All Standard Types 
with special H.T. 

(High Temp.) 
Sirvene packing 






Temperatures up to 300° F. with 
normal oil levels 
























For temperatures up to 400° F. 










All types with 
Sirvene Synthetic 
Rubber packing 
member 








When in contact with acids, al- 
kalis, solvents, or other fluids 
incompatible with leather 














For vertical shafts where seal 
operates under a head of oil or 
for horizontal sealing applica- 
tions 






Double flange 
tandem type 






Double Flange 
Opposed 





For fluid separation applications 






















Type 6, packing 


Where radial or axial housing 
member optional 


dimensions are restricted 





Finger Spring 
type 





For reciprocating shafts 


Dual Type A, Combine- 
tion leather and 
felt, or Dua! Type C 
















For critical exclusion applica- 
tions 








For high shaft speeds and high 


Dual Type B 
oil levels 








External 


type 


For sealing at periphery where 
press fit on O.D. is not feasible 


















CHICAGO RAWHIDE UFACTURING co. 
a IDE MANUFACTURING CO, 
. @1 Years Manufacturing Quality Mechan : a 
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Where the ELECTRICAL INDUSTRY 
Gets Its STEEL 
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VIRGINIA 


We 


Ten Well-Stocked, Strategically-Located 
Ryerson Plants for Prompt, Dependable Service 


Steel vitally needed for mainte- 
nance of America’s electrical re- 
quirements is ready for immediate 
shipment at Ryerson! In the Ryerson 
stocks are more than 10,000 kinds, 
shapes and sizes, including many of 
the special steels used in the electrical 
industry. 

Even today, with steel diffcult to 
obtain because of the National De- 
fense Program, Ryerson continues 
with its Certified Steel Plan. Natu- 
rally, many sizes and certain prod- 
ucts are out of stock, however, for 
the most part you can depend on 
Ryerson for immediate shipment 


of a wide range of steel products. 

The Ryerson Certified Steel Plan 
is of particular value in the case of 
alloys where chemical content, physi- 
cal properties and other character- 
istics must be known with certainty 
in order to insure the best heat 
treatment response in the shortest 
possible time. 

Whatever your steel requirements, 
phone, wire or write the nearest of 
the 10 conveniently located Ryerson 
plants. For best service during the 
period of heavy demand, “open” 
orders are advisable. Stock List sent 
promptly on request. 


Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Detroit, 


Cincinnati, Cleveland, Buffalo, 


Boston, Philadelphia, Jersey City. 


RYERSON 
PRODUCTS INCLUDE: 


Structurals 
ars 
Plates (15 kinds) 
Sheets (25 kinds) 


Strip Steel 
Alloy & Tool Steels 
Stainless 
Shafting 
Mech. Tubing 
Boiler Tubes 
Welding Rod 
Babbitt, Solder 
Reinforcing 
Nails, Rivets, etc. 
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- Performance ° Life - Cost - 


Each can be bettered 
if Design INCLUDES 
Contact Selection= 
































If you are contemplating the develop- 
ment of new products that are con- 
trolled or actuated electrically ... be 
sure that contact selection is given ; 
thorough consideration at the same E 
time your engineers are developing i 
the designs. z 





By working with known electrical con- | 2 ants 
stants it is often possible to improve 
functional efficiency right from the 
start. The service life and even the cost 
of your product can often be improved | | 
through this logical procedure. Ee f 


>) ell PL, ae Mallory engineers and metallurgists Phy 
will be glad to advise you on the factors . 2 & 
available in contact materials and de- eek 
ae sign for the particular purposes you : 
require ...and you may be sure that 
their counsel will be unbiased, for only : 
Mallory makes electrical contacts for ; 
every electrical purpose. Mallory’s ex- hae 
perience is yours to command. 





P.R. MALLORY & CO., Inc. 


INDIANAPOLIS INDIANA 
Cable Address—PELMALLO 


You Should Have the New Mallory 
Contact Catalog 
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& ol, ae:\ CTO 4 » A @ | NGS Your technical source files are incomplete if they 


Pe R. MAL LORY a co. inc. do not include this thoroughgoing reference 
A | D INS 3 RT 5 to Mallory’s standard electrical contact mate- 
rials and designs. Write for your copy today. 
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NON-FERROUS ALLOYS — ELECTRICAL CONTACTS 
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War-stimulated to the inescapable necessity of exercising 
greater resourcefulness and ingenuity than ever before, 
engineer-designers have done a most astonishing job in the 
12 months just past. They have brought accomplishments to 
very high levels at the same time that new and almost insuper- 
able obstacles were overcome. Our highest praise to those 
many who have labored so earnestly and so well. 

Defense, semi-defense and peace-time goods all reflect 
this great upsurge of notably productive thinking and effort. 
Machine tools of many kinds come closer (among other 
things) to being full-automatic, and even operatorless, than 

a a" ever before. Weapons of war are electrified efficiently and to 
Byes ety s utmost reliability. Heavy duty commercial products show no 
AE gt PREPS E, deterioration in intrinsic values despite shortages and handi- 
os. ie caps. Consumer goods have been developed that meet new, 
fe cede unsatisfied desires for ownership and operation. 
sete en aye Yet only the incurable optimist could pretend all to be 
aS cic es! eae serene. The undisguised threat of “or else” lies over every de- 
Bo th gE es cision and action of Industrial America. To be “pushed 
around” may not be the American Way, even in war times, : See 
but it is certainly the most real pressure by which engineers, “og 
designers and executives are today moved. she 
Materials are available for such purposes, in such quanti- Sta SeRy ow 
ties and from such sources as may be single-mindedly decreed. Pe Age 
Production is limited to available materials, workers and plant 3 
facilities after the insatiable hunger of War needs has left its “ye Sa 
scant bit. Consumer markets are circumscribed by limitations oe 
upon time payments, prices and tax-clipped incomes. America 3 
is being told not only what it must do; but also, what it is not 
permitted to do—which is something else indeed. 
It is entirely possible that today industry stands at a literal 
peak of accomplishment. Certain it is that the volume of pro- 
duction of consumer (or peace-time) goods will fall off per- 
cipitously from here on. War’s “take’’ will become greater and 
greater. Thoughtful industrialists are planning for the future; 
for the days that follow war efforts; for such resurgence of 
private initiative as may be then permitted. 

Be all that as it may, a new era lies ahead, the character 
and duration of which no man can foretell. An era in which 
engineering resourcefulness, ingenuity and honesty of purpose 
will continue to find various means of expression. This Seventh 

Annual ELECTRICAL MANUFACTURING Product Design 
Number offers a major link between the Old and the New. 
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BY L. J. BULLIET 


CHIEF ELECTRICAL ENGINEER 
W. F. & JOHN BARNES COMPANY 


RITE, perhaps, but very true indeed, it is to say 
that the productivity of a given number of pounds 
of iron and steel formed into a machine tool has 

increased throughout the past few years and continues 
to rise at a startling rate. The improvement of mate- 
rials for cutting tools is extremely important in this 
increase since it permits much greater feeds and speeds. 
Other factors contribute. Not the least important is the 
success of efforts to combine the functions of two or 
more formerly separate machines into one unit. It has 
been abundantly proven that such a combination can 
produce at a far higher rate than can a group of indi- 
vidual machines with an equal total number of cutting 
elements (drills, milling cutters, boring tools, etc.). 
This whole that is “greater than the sum of its parts” 
comes about largely because of the elimination of 
handling between machines or the replacement of man- 
ual handling by mechanical devices that quickly and 
unerringly transfer work pieces from one part of the 
combination to the next. 

In these paragraphs, let us for convenience refer to 
an individual, single cutter machine such as a drill press, 
a boring mill or a simple milling machine as an “ele- 
mentary machine.” Then we shall call a machine which 
combines the functions of several elementary machines 
together with automatic transfer of work pieces a “‘com- 
plete machine.” 

The services of an electrical control engineer are al- 
most never needed in the building of elementary ma- 


IMPLE and complex relay functions as related in 
the author's case study. Numbered items 
‘magnets,’ lettered items are switches controlled. 


are 


chines. Motor starters selected solely on the basis of 
motor horse power are likely to be the only control 
devices required. 

With the advent of the complex machine, the problen 
of coordination among the several elements in the unit 
immediately presented itself. At first, the operator was 
depended upon to watch the progress of the work 
through the cycle of a complex machine and initiate 
the successive steps by the manipulation of levers 
Later, greater production requirements called for auto 





Right to the heart of competent engineer- 
ing-design goes Chief Electrical Engineer 
Bulliet when he emphasizes the impor- 
tance of “reason rather than rules” in the 
development of any heavy-duty product 
whose functioning is to be largely auto- 
matic. How much easier (but always in- 





matic means for initiating a given step upon completion 
of the preceding step. Also, there was a demand for 
more safety provisions against damage to the work 
pieces and machines and against injury to the operators. 

Being skilled in mechanical design, the machine tool 
builders devised multitudes of most ingenous mechan- 
ical linkages, trigger mechanisms, safety stops, etc., 


Fig. 1 
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carried safe production into previously unbeliev- 


e figures. Still the pressure for more production 
| higher safety standards increased unabated. More 


This meant more 
Also the elements 
id to be related to each other more intricately. Finally, 


ting elements had to be added. 


~ 


tomatic work handling devices. 


e mechanical linkages became fantastic in number 
| complexity. Controls became clumsy, unmanageable. 


\t this juncture, it began to be apparent that elec- 
al devices might advantageously replace some of the 





adequate) it is to reach for a hand-book or 
for an example of what someone else has 
done—rather than to think things out log- 
ically from fundamentals! The varied 
products of the W. F. & John Barnes 
Company offer dynamic support of the 
worthwhileness of Mr. Bulliet’s contention. 





mechanical controls. For example, here is a place where 


noving machine member abuts the end of a long push 
d whose other end pushes a lever at some remote 
oint. A small motor or a solenoid can be arranged 
shift the lever in response to a switch closed by the 
moving member. The push rod is thus eliminated. The 
idvantage of the change is emphasized if the push rod 
ad to work through a bell-crank or a rack and pinion 
issembly to get around some obstruction. All the 
vorry about obstructions was eliminated. Only wires 
vere needed between the switch and motor and it made 
lifference in what relative positions the points of 
tiation and response might be located. 
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HIS BEGINNING led to vast and extremely 
- rapid developments. Not only could the inter- 
locks be made more easily and less clumsily but inter- 
locks and automatic sequence controls hitherto utterly 
impossible were made available. More cutting elements 
could be included. The elements could be located in 
any physical relation without taking care to see that 
mechanical linkages could be installed to coordinate the 
functions of the elements 

The adding of cutting elements and the greatly in- 
creased intricacy of devices for handling the work pieces 
has created a demand for electrical control engineers 
who can devise schemes and circuits for electrially co- 
ordinating the functions of the various elements in a 
completely automatic complex machine tool. 

Now, trying to tell someone how to design a machine 
tool circuit is like trying to tell a person how to play 
chess. It is easy to explain in what directions and 
for how many spaces each class of chess pieces may be 
moved. That is fundamental and must be memorized 
at once. Likewise, the circuit designer must know 
perfectly the basic electrical control sub-circuits. He 
must know how a magnetic motor starter works, in- 
cluding the holding circuit. He must know the various 
types of relays and what they will do. He must know 


LECTRICALLY controlled, automatic machine de- 

veloped for the armament program. It roughs, semi- 
finishes and finish-reams small rifle barrels. There are 18 
barrels being worked on at a time and six finished barrels 
are removed from the machine after each cycle. As 
shown, the left head is pulling the reamers through 
barrels. When this is completed, the center turret is 
turned so that the barrels are out of the way and the 
left head then automatically passes the reamers back to 
the right head which withdraws to the right until the 
long reamer shanks are clear of the turret. The turret is 
again turned presenting a new set of barrels and the right 
head advances passing the reamer shanks through the 
barrels until the shanks are picked up by chucks in the 
left head. The left head then rotates the reamers and 
draws them through the new set of barrels 
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CHEMATIC diagram (Fig. 2) for the case of a spooling 
guide to direct a cord or wire in winding smoothly on 

a mandrel. To secure double spooling, (that is, guide 
moves from right to left and returns to right) only one 
connection need be changed (Fig. 3). To secure single- 
or double-lay windings on the same machine, at the 
direction of the operator, this circuit (Fig. 4) evolves as 

referred to in the text. 


the current and work characteristics of solenoids and 
motors. He should study all kinds of limit switches, 
push buttons, timers, pressure switches, overload de- 
vices, etc. However, knowing the legal moves of the 
pieces is scarcely a beginning to an understanding of 
how to play chess and knowing the above enumerated 
basic details puts one no further along toward master- 
ing the technique of circuit design. 

For some beginners, the next step in learning to play 
chess is to memorize the recorded plays of a multitude 
of games played by the masters of the game. Such a 
procedure is utterly useless unless the student can glean 
from such study an insight into the reasoning that 
prompted the master to make each particular move. If 
the student simply plays along on a memorized game, 
he will be lost the moment his opponent deviates from 
the studied sequence of moves. It would seem that a 
less laborious process of iearning chess would be to seek 
a source of information on strategy in a more general- 
ized form so that the beginner can reason his way out 
of any predicament that presents itself regardless of 
whether or not he has ever heard of it before. 

The analogy to circuit design seems close. Many 
published papers have appeared which describe the cir- 
cuits which various master designers have devised for 
causing particular complex machines to go through 
their intended cycles perfectly and safely. The articles 
make fascinating reading and they are valuable to less 
experienced designers provided the latter can detect the 
reasoning that prompted the various details of the design 
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being studied. Unless such an insight can be derived 
from reading such articles, the effort 1s wasted so far 
as learning to design circuits is concerned. Without 
having grasped the reasoning behind the described cir- 
cuit, the reader will be unable to apply what he has 
read to a set of conditions which differ materially from 
those for which the original circuit was designed. 

An attempt will now be made to outline a pattern of 
reasoning that has been derived from this writer’s study 
and experience. It is quite simple but it also seems to 
be quite universal in its application. The simplicity and 
universality combined give one confidence to tackle the 
most intricate design problem with assurance. 

A person performs innumerable motions with various 
parts of his body every day. The total of these motions 
make up a pattern of movements supremely more com 
plex than those of any machine that will ever be devised. 
Very many of such motions are the results of conscious 
choice among many motions that may be made under 
a given set of conditions. We may promptly drop all 
such actions out of consideration since we could get 
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“Nerve center’’ of a complicated machine developed 
under the general principles outlined in this article. 
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owhere with a machine tool which was free to exer- 

cise any choice as to what it is to do. We are still left 
‘o consider the vast number of actions which are called 
reflex actions. For our purposes, we may define a re- 
flex action as an action which invariably occurs when 
the person is confronted with the same condition or set 
of conditions. Thus, everytime your finger comes in 
contact with an object heated above a fairly definite 
temperature, you promptly jerk your finger away from 
the heated object. 

A little study of the reflex action brings us to realize 
that five important things enter into a preset relation 
to one another. There is a sensory or detecting element, 
such as the finger in our example. There is a medium 
for the transmission of the information that the con- 
dition of interest is present. In our example, this is 
a sensory nerve. Then there is a place (nerve center ) 


where the information is received and translated into 
directions which are transmitted by way of some medium 
(motor nerve) to a receiving device (muscle) which is 
prepared to take appropriate action (jerk your finger 
away ). 

Reflex actions can be more complex. Instead of just 
one condition, it may be that two or more conditions 
must exist at the same time to produce the reflex action. 
For example, the sound of an auto horn close by will 
cause you to tighten your muscles and halt if you are 
walking across a street but you would ignore an equally 
loud and close horn blast if you were on the sidewalk. 
Likewise, a single condition may cause two or more 
actions. For example, the ringing of the telephone on 
your desk causes you to lay down the paper you are 
reading and also to reach for the telephone. Obviously, 
the pattern can be still more complex so that two or 
more conditions arise together and cause you to perform 
more than one action. 

Strange as this preamble may seem, we are now ready 
o undertake the design of a circuit for the most com- 
plex machine you care to imagine. 

First we chart out every movement that any part of 
the machine is to make electrically. Next we refer to 
ur basic knowledge about electrical devices and select 

suitable motor or magnet for each such movement. 

Now we must take each of these movements indi- 

‘ually and determine precisely what condition or con- 

ions must exist before the particular movement or 

ements shall occur. Usually such conditions will 
nsist of certain positions for particular parts of the 
chine. To illustrate, consider that we are dealing 
th a multi-spindle drilling machine and that two of 
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the holes to be drilled intersect. Before we start the 
first drill to approach, it is necessary that the work 
piece must be clamped. Before we start the second 
drill to advance, we must be sure the work is still 
clamped and also that the first drill has withdrawn at 
least far enough to clear the intersection. 

We must go through our whole list of movements 
and determine for each exactly what conditions are re- 
quired to exist at the time that particular movement is 
to take place. The simplicity of this approach is now 
beginning to appear. No matter how many steps there 
may be to the cycle of operations, each operation is con- 
sidered separately. We don’t try to lay out the whole 
cycle at once. 

Our next procedure is to provide some means for 
detecting the existence of each of the necessary con- 
ditions. On our clamp, we shall need some type of 


OMBINATION boring 
and honing machine (A) 
showing the electrical con- 
trol panel which provides for 
transfer from the boring to 
honing condition and vice 
versa. B—Combination of 
two horizontal and one 
vertical machines. 


A 


switch which will be tripped when the clamp is tight. If 
the work is such that the clamp presses the work piece 
against a location stop, we may want a precision switch 
to tell us not only that the clamp is pressing against 
the work piece but also that the work piece has actually 
moved up against the stop. Ii the clamp is hydraulic, 
it may be sufficient to use a pressure switch to close a 
contact when the hydraulic pressure has been applied. 
Another limit switch of the same or different type will 
be positioned on the first drill head to close its contacts 
when this spindle has come back far enough to clear 
the place where the second drill is to go. A latch 
mechanism would prevent tripping this switch on the 
forward motion of the first drill. 

The real circuit design begins when we undertake 


to convey the messages from our detectors (switches) 
(Continued on p. 156) 











































ONSUMER interviews at the World’s Fair. A— 

User-reactions are the test of functional effective- 
ness in refrigerator planning. B—With 7 irons from 
which to choose, which does she like best? C—Will 
new features, of late models, induce a desire for 
advantageous change? 


the street, to find out what they think about war, 
politics, and toothpaste has become a major 
American industry in the last several years. But the 
natural curiosity back of such questions, along with the 
tendency to apply the information gained, has been in- 
herent in the human race much longer. Thus it is that 
while many companies, like our own, have in recent 
years adopted programs of customer and commercial 
research and dignified the activity with a special staff 
and appropriation, actually the practice of asking a cus- 
tomer what he thinks about us and our product—and 
then acting upon it—has been going on for a long time. 
Any discussion of commercial research activities as 
they are carried out by the consumer product divisions 
of the General Electric Company must necessarily be 
casual, because the business has no beginning or end— 
it just goes on as we keep adding to our knowledge, 
checking our results, and improving our methods. AI- 
though the program has naturally been geared to our 
own specific products and problems, its aims and a 
good many of its conclusions may be generally applic- 
able to other businesses and of interest to the electrical 
manufacturing industry. 
Certainly there is a peculiar timeliness to such a sub- 


R the ste DOORBELLS, or stopping people on 





ject today. Obviously our customer research program 
was not developed with a national emergency in mind; 
the same forces which are disrupting normal business 
processes are severely limiting our ability to follow up 
product surveys with the suggested changes. The pull 
is in two directions. A shortage of tools, materials, 
and manufacturing capacity for consumer goods results 
in an inability to supply the demands of our customers. 
Despite appearances to the contrary, this is really a 
shrinkage of the market. It hampers an all-out pur- 
suit of the commercial research program. In a seller’s 
market, product design is not likely to be such a com- 
petitive factor as in ordinary times. 

In the other direction, however, customer research is 
timely. Quite as important as the emergency of today 
are the markets of tomorrow, which must be sought out 
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Supplying customers with products which 
they will like (and demand more of) is 
closely related to knowing just what peo- 
ple already find to be pleasing and satis- 
factory. The engineer-designer is indis- 
solubly linked with public acceptances. 

So resourceful management first en- 
deavors to find out things which are 
““customer-satisfying” and then proceeds 
to excel itself in producing goods that are 
one or two steps ahead. 


and cultivated and held through just such methods as 
this as a bulwark against depression, saturation, and 
post-war let-down. We will desperately need new serv- 
ices to maintain business at a satisfactory level. 


BUILDING FOR TOMORROW 


HERE are two broad purposes for our establish- 

ing customer research. The first is to anticipate 
buying tendencies—to find out what the public wants, 
what it likes or dislikes about the products we are 
making today. The second purpose is to establish a 
base for new developments which the public may be 
educated to realize it needs. Incidentally — although 
the emphasis here will naturally be on the design of the 
product itselfi—the research program is just as much 
concerned with checking its selling, service, and financ- 
ing policies as well, as will be seen. 





Before getting to the methods employed and to some 


specific surveys, I would like to set forth what we fee! 
are the dimensions of customer research. In our busi 
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One manufacturer has a record of 23 
separate surveys in a single year during 
which 167,000 users or potential users 
were interviewed; this was accompanied 
by 11 surveys of 47,000 dealer and dis- 
trict contacts. During the five months of 
the 1940 New York World’s Fair, Gen- 
eral Electric obtained 37,000 consumer 
opinions on appliances. Here is the inside 


story by Vice President Andrews of G. 
E.’s Appliance and Merchandise Dept. 


ness these dimensions are’ dictated by the nature of the 
distribution framework along which our products reach 
the public. Whether we like it or not, it is a fact that 
consumer preferences and convictions are conditioned 
by these avenues of distribution. The appliance and 
merchandise department of the General Electric Com- 
pany sells its products to distributors, who in turn sell 
them to retailers, and the latter do the actual selling to 
the public. This means that we have three primary 
dimensions to our commercial research program. 
The first is the consumer himself, whom we are all 
triving to reach effectively and at a profit. We want 
know, through research, what he wants done to 
xisting products in terms of his experience, and how 
e reacts to suggested new services. 
Next there is the dealer dimension. He has had the 
ost practical experiences with consumer buying. He 
nows the cost of promoting new services and of serv- 
ing old products. He is in a good position to dis- 
iminate between wishful thinking (which so often is 
€ researcher’s hazard) and an actual intent to buy. 
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He can analyze the relative influences of design, qual- 
ity, and price upon the consumer’s mind because he has 
had long practice. It should be noted that while a 
consumer buys an appliance infrequently, the dealer 
sees consumer buying every day. The dealer is an 
important factor in customer research because he 1s 
the immediate link with the public, he stands behind a 
counter and he must make his living on being right in 
his judgment, and he represents the opinions of many 
consumers. 

Finally, there is the distributor dimension. Inde- 
pendent of the manufacturer, he must be surveyed and 
considered. Because he is more remote from the con- 
sumer, he is the truly conservative factor—next to the 
manufacturer—, is less interested in product changes or 
new services, more interested in continuing along es- 

tablished lines which have been profit- 
But—because of his power as a 


2 of able. é 
2 financing and promoting agent, he is ab- 
4 solutely necessary to the success of any 


new venture. 

In the electrical appliance industry 
there is what amounts to a fourth dimen- 
sion in the public utility, whether it 
be privately or municipally owned. The 

utility’s basic interest is in supplying electric energy at 
a profit. Some of them sell appliances and render serv- 
ices, but all of them have a fundamental interest in load- 
building. New devices, particularly if they impose 
unusual demands in respect to wiring, instruction, 
service, power factor, etc., need utility support. 
There are several secondary factors in commercial 
research, such as contract builders of homes, financing 
agencies, banks, and loan organizations. They are im- 
portant especially in the case of such major equipment 
as electric kitchens or air conditioning systems. They 
must be surveyed, consulted, and considered—because 
without them the public might never have the oppor- 


BY H. L. ANDREWS 
VICE PRESIDENT 
GENERAL ELECTRIC COMPANY 
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T G-E’s Con- 
sumer Insti- 
tute the customer 
again has specific 
choice indications 
for guidance. 


tunity to buy, nor the dealer and distributor the oppor- 
tunity to do business. 

The methods that we employ in asking questions of 
these several groups are the same in every classification 
—personal interviews and questionnaires. Despite the 
various research dimensions indicated here, the eventual 
consumer is the real target. 

Reverting again to our primary dimensions, let us 
consider first the consumer. Interviews are held at 
fairs, cooking schools, stores, churches, at home, 
women’s clubs, and at such control points as our own 
G-E Institute in Bridgeport. Questionnaires may be 
handled by direct mail, through groups or control 
points named above, through magazines, through con- 
tests (radio or magazine), or treated as product enclo- 
sures. A major appliance, such as a range, has packed 
with it a return card or leaflet asking questions in which 
we are interested. One other medium we have consid- 
ered is especially interesting, and that is the stock- 
holders’ quarterly report. Ordinarily the company util- 
izes this occasion not only to report formally on prog- 
ress at the time of sending a dividend check, but also 
to present some phase of corporate activity. It is only 
natural that this very extensive group of individuals of 
all categories should offer an excellent opportunity to 
the commercial research staff to ask questions. The 
percentage of answered questionnaires is bound to be 
higher than usual, since stockholders are not only con- 
sumers of goods but have a special interest in the prog- 
ress of the company. 


The characteristics of the consumer questionnaire 
are simplicity in makeup and confining the subject to a 
very few issues or questions. The consumer should be 


Here is where the dealer has his say. A typical page 
from G-E’s radio dealer's council questionnaire. 


called upon to do the least amount of work possible— 
check lists or grade answers rather than writing out 
details. The pieces should be both illustrative and 
entertaining. For example, the questions can be so 
arranged that they form a game or quiz, with the recip- 
ient able to keep his “score” as he goes along. Often, 
with both questionnaires and personal interviews, a 
small gift is presented. Another point is that the ques- 
tions are so posed as to bring out both the positive and 
negative reaction, in the case of product features, so that 
these can be compared. Wherever possible, the same 
questions are asked in both leaflets and in personal 
interviews (where the product can be examined) and a 
comparative check made on results. 

In the case of the dealer dimension, the methods can 
be more obiective and less entertaining. Interviews are 
conducted by our own men—by the commercial research 
group and by the regular sales organization ; at product 
schools and sales meetings and through the distributor. 
One of the most successful control points employed 
during the past year or so has been the regular meeting 
of the Retail Development League. General Electric 
retailers and their salesmen throughout the country are 
organized into “RDL” chapters through which all sales 
training is carried out by means of a series of prepared 
meetings. This has proved to be a natural and exceed- 
ingly helpful framework for the conduct of research. 
In the case of distributors, the research media employed 
are even more exhaustive and objective, as would be 
expected. 

So much for the collection of data; its study and 
application is another function, but one which follows 
natural lines. The research section may conduct a sur- 
vey on assignment from a product section, and its 
report is then submitted to the manager of that section 
for action. Or the section may act as a clearing house 
and control point for information collected by others, 


(Continued on p. 148) 
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With The 1941 Jury Of Award 















Upon the painstakingly-achieved decisions of four men 
rested the fate of the many manuscripts submitted in the 
Seventh Annual ELECTRICAL MANUFACTURING Product De- 
sign Contest. Of these, there were two chief engineers, 
Messrs. W. A. Anderson and Wm. F. Zimmermann of 
Underwood Elliott Fisher and Gould & Eberhardt, respec- 
tively. Professor Peter Muller-Munk of the Department of 
Industrial Design at Carnegie Institute of Technology con- 
tributed to the broad viewpoint of product design in its 
various aspects. Editor E. R. Searles was the fourth mem- 
ber of the jury. Detail background facts regarding non- 
staff jurors appeared on p. 63 of the July 1941 number of 
ELECTRICAL MANUFACTURING. Comments by individual 
members of the Jury of Award follow. 


impetus has been coordinated designing for appearance 
so that the electrical units and controls were not excres- 
cences and protuberances. 

“In conclusion I would state that the difficulty of the 
task to choose the winner resided mainly in the fact that 
all of the papers displayed 
a common excellence of — 
both subject matter and 
treatment.” 


‘ Onn 





WM. F. ZIMMERMANN 


Chief Engineer and Works Manager 
Gould & Eberhardt 


“I greatly appreciated the opportunity to review and 
study the various papers submitted to determine the four 
award winners in the Seventh Annual ELECTRICAL 
MANUFACTURING Product Design Contest. To say 
the least, it was an interesting, educative and difficult 
assignment. Manuscripts and illustrations dealt with the 
respective subjects in a masterly manner and portrayed 
the active scenes behind modern progress to enrich and 
make worthwhile human existence. 

‘Judging from the number of entrants, the subjects 
and the quality of presentations, considerable time, 
thought and ingenuity were expended to attain and pro- 





W. A. ANDERSON 


Chief Engineer 
Underwood Elliott Fisher Co. 





duce that optimum of development sought by all engi- 

neers and designers. The papers are a tribute to the 

high standard of product achieved and no doubt will 
be a stimulus for still greater achievement. 

“It is not so long ago that a combination of mechan- 
ical and electrical functions in the same product was 
avoided. Only in recent years has the designing of 
such products gained momentum. Moreover, a further 










“It was indeed a special privilege and a great pleas- 
ure to serve as a member of the Jury of Award in the 
Seventh Annual ELECTRICAL MANUFACTURING Prod- 
uct Design Contest. 

“I was very much impressed by the wide variety of 
high quality products represented and submitted by some 
of the most capable designers in the country. It was 
very stimulating to read the manuscripts and view the 
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drawings and photographs of the various designs, as it 
makes one realize that America is moving forward fast 
in bringing out new and improved machines and devices 
which are powered principally by electrical means. 

“It is apparent that machines are becoming more 
automatic and, therefore, require more electrical con- 
trols, prime movers and other electrical devices embodied 
in the product design to obtain a desired result with the 
least amount of human effort. 

“Practically all the products were well designed from 
the appearance standpoint, making everything more 
pleasing to the eye with an object to stimulate sales. 

“The designs submitted represented many lines of in- 
dustrial endeavor, from ultra scientific, precision ma- 
chines to the smaller and simpler devices, truly repre- 
senting a cross section of practically all industrial design 
efforts for the year 1941. 

“Reading the papers was most enjoyable, but the 
task of deciding the prize winners was difficult. Com- 
petition was keen and, no doubt, will be keener as de- 
signs are getting better each succeeding year, showing 
more progress and improve- 


ment all making for a 
better world in which to 
live in the future.” 


PETER MULLER-MUNK 
Associate Professor’of Industrial Design 
Carnegie Institute of Technology 


““T can only hope that my fellow judges enjoyed the 
reviewing of the entries in the Seventh Annual ELEc- 
TRICAL MANUFACTURING Product Design Contest as 
much as I did. I feel that I owe all participants in this 
competition a vote of thanks for the great amount of in- 
genuity, imagination, and knowledge which they con- 
tributed. The range of problems and the thoroughness 
with which they were solved do great credit to the elec- 
trical industry as a whole. As a designer I was, of 
course, particularly pleased to see how many diversified 
products receive appearance consideration and how fre- 
quently designers and engineers manage to pool their 
abilities harmoniously. It seems to me that such in- 
tensive study of improved efficiency of operation and of 





looks makes a major contribution to our defense pro- 
gram. The present scarcity of many materials and tools 
seems to lead to an avoidance of many superfluous and 
wasteful non-essentials and to a very sensible and prom- 
ising economy of forms and materials. This trend was 
amply borne out by many entries in this stimulating 
competition and seems to indicate that the electrical in- 
dustry is actually benefiting from our present restrictions. 
“I regret that not all entries could be premiated and 
published because each one offers so much of interest and 
engineering refinement. ELECTRICAL MANUFACTUR- 
ING should be congratulated on the sponsorship of this 
contest which annually 
continues to improve the lo (eer 
already high standards Cy (Me . 


of the industry.” 





E. R. SEARLES 
Editor, 
ELECTRICAL MANUFACTURING 


“*Proud parents have nothing on the hopeful authors 
of contest manuscripts. Each entry reflects some of the 
justifiable satisfaction that the responsible engineer-de- 
signer feels in a good job, well done. Each, similarly, 
is a measure of the author’s confidence that, surely, this 
will be a winning one. Would that it could be so! 

“Always a hard job—this picking of the winners— 
and the jury this year had an exceptionally difficult task. 
Not only were the products themselves of a high order 
of excellence but the adherence of contestants to the rules 
and spirit of the competition was unusually close in 1941. 

“That so much should have been accomplished, in 
the face of material shortages, and under restricted op- 
portunities for research and study in a time when vol- 
ume production for defense dominates undeniable busi- 
ness turmoil, is a tribute to the persistency and adapt- 
ability of the engineer-designer. 

“To the unsuccessful, as well as successful contest- 
ants, The Gage Publishing Co., 
extends its appreciation of most 
thoroughly worthwhile efforts ex- 
pended.” 
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From Scientific Curiosity 
To Practical Laboratory Tool 


so aroused the imagination of the public as has 

the electron microscope—a device which permits 
us to see creatures which heretofore have been totally 
invisible; an instrument which permits accurate measure- 
ments of the size and shape of particles used in industry 
which heretofore could only be surmised; a tool which 
opens up a new world and makes possible many im- 
portant discoveries—now available for the university or 
industrial research laboratory. However, this instru- 
ment is not really a microscope at all. It is, more ac- 
curately, a large vacuum tube with associated power 
supplies. 

The principle of the electron microscope has been 
known for some time and such products have been con- 
structed experimentally in various laboratories. In al- 
most every instance, they could be used only by phy- 
sicists, were difficult to operate, were extremely sensitive 
to vibration and changes in supply voltage and generally 
required a large roomful of equipment in order to func- 
tion. The RCA Type B electron microscope has been 
designed to be simple and convenient to use, to be free 
from the objectionable effects of floor vibration and 
changes in supply voltage, to require but little floor 
space. Type B is one of several designs evolved by 
RCA research workers, electrical engineers, mechanical 
designers and stylists and the first of these was delivered 
to a commercial laboratory in the last weeks of 1940. 

The need for an electron microscope is apparent 
when it is considered that many living creatures are con- 
siderably smaller than the wave length of visible light. 
Optical instruments may be constructed with the greatest 
degree of care, with the most highly corrected lenses and 
yet not reveal objects much smaller than the shortest wave 
length of visible light. Ordinary optical microscopes 
may be used to take photographs at magnifications of 
1000 or 2000. If one tries to enlarge the photographs 
by further photographic enlargement, it is soon discov- 


N* SCIENTIFIC development in recent years has 
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ered that instead of revealing more information, the 
pictures merely become bigger and less clear. In other 
words, the original photographs do not possess sufficient 
resolution to enable greater magnification than 1000 or 
2000 diameters. If, instead of employing visible light, 
one uses ultra violet light and special lenses adapted for 
the refraction of ultra violet radiation, it is possible to 
extend the useful magnification somewhat. | However, 
the detail which may be observed is limited by the wave 
length of the source of illumination. 

It has long been known that a stream of electrons 
traveling at high velocity caused by the application of 
high voltage possesses a wave length associated with it 
much shorter than that of even ultra violet light. In 
fact, the wave length of electrons having a velocity of 





Basically one of the most astonishing 
marvels of electrical research and en- 
gineering, the electron microscope 
could neither yield commercial results 
nor be operated as a regular research 
tool until made easy to operate, sim- 
plified as to size and functioning and 
freed of the disturbing influences of 
casual vibrations. So RCA evolved, 
literally from physicists dreams, the 
current Type B. _ Incidentally, an 
overwhelming choice for award win- 
ning rating in the opinion of the Jury 
of Award in the Seventh Annual 
ELECTRICAL M ANUFACTURING Product 
Design Contest. 
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SSENTIAL ele- 

ments of the elec- § 
tron microscope. A— & 
Available to the oper- | 
ator. B—Relation of | 
parts and high voltage | 
and filamenf power § 
supply circuit. C—F 
Schematic arrange- | 
ment of component | 
parts. Note that use % 
and function have been & 
dominant influences. [ 





50 kv. is in the order of 1/100,000 that of visible light. 
Thus if one could see by using a stream of electrons 
as the source of “‘illumination,”” no longer would one be 
limited by the wave length of the medium used. The 
electron microscope is an instrument utilizing a stream of 
electrons to “‘see”’ the tiny objects invisible under ordi- 
nary light. 

Thus, in accompanying illustrations are shown three 
photographs, one of which was taken with a good grade 
optical microscope of B megatherium at a magnification 
of about 1000. This is the view a physician might see 
in peering through his conventional instrument at a rather 
familiar form of bacterium. Another shows what hap- 
pens when one enlarges a portion of this first picture 
seventeen times further. This is a magnification of 17,- 
000 and it will be noted that the picture has become 
fuzzy and that nothing can be observed which had not 
already been seen in the photograph taken at lower 
magnification. The third view is a picture of the same 
bacterium taken with the electron microscope with a 
magnification of 17,000. It will be noted that the 
edges of the picture are sharp and clear, that tiny par- 
ticles are shown in detail and that the juncture between 
the two bodies is shown in detail. This view was taken 
under conditions to produce maximum contrast and the 
inner structure of the bacterium is not indicated. 

The design problems of the electron microscope were 
both electrical and mechanical. Essentially, the device 
consists of a metal tube maintained at the rather high 
vacuum of 10* mm. of mercury, with three sets of 
magnetic lens coils which deflect a stream of electrons 
generated by a filament source at the top of the tube and 
producing an image visible either on a fluorescent screen 
or recorded on a photographic plate. The required 
velocity for the stream of electrons is obtained by gen- 
erating a voltage which may be varied between 30,000 
and 60,000 volts. The stream of electrons is focused 
by means of the three sets of lens coils through which 
current is caused to flow. 

The electrical system of the microscope consists of a 
power source for the filament, a high voltage power sup- 
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ply for accelerating the electrons and power sources for 
the lenses. All of these power supplies must be very 
closely regulated, otherwise the image seen on the fluor- 
escent screen will shimmer and move about. Any move- 
ment of the image will prevent successful photography of 
the image and will greatly reduce the resolution and de- 
tail of the pictures. It is extremely important, therefore, 
that the accelerating voltage and the lens currents be 
regulated with extreme precision. The development of 
the electrical circuits used for this purpose is one of the 
most important features of the RCA electron microscope. 
A rather novel power supply has been devised. The 
method of procedure for generating the filament power 
and the accelerating voltage is to employ radio frequency 
oscillators operating on a frequency of approximately 
33 ke. per sec. to regulate these voltages very accurately 
and, in the case of the high voltage supply, to rectify 
and filter the output to produce an exceptionally con- 
stant dc. voltage. The microscope filament operates 
directly from the high frequency power supply without 
rectification. 

Since the high voltage power supply is the most criti- 
cal, this has been provided with the most carefully de- 
signed system. It consists of a driver oscillator which 
furnishes voltage to a resonant network across which is 
connected a voltage doubling rectifier and filter. The 
driving frequency of the oscillator is in turn controlled 
by the resonant circuit. The output voltage of the power 
supply is governed by the amplitude of the current from 
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the oscillator which in turn is varied by a screen grid 
voltage applied to the oscillator tubes. By comparing a 
small portion of the output voltage obtained from a spe- 
cial divider with a standard voltage and controlling the 
oscillator screen grid by means of a dc. amplifier, low 
frequency disturbances are removed and great stability 
is obtained. 

Considerable advantage accrues from the use of a 
high frequency source rather than employing a conven- 
tional 60 cycle power supply. The high frequency trans- 
formers are of the air core type and are relatively small, 
the filter condensers are likewise small and much less 
expensive than would otherwise be required for 60 cycle 
operation and the use of a controlled oscillator permits 
much closer regulation than any other present day sys- 
tem. In fact, the measured voltage fluctuation for a per- 
iod of 30 sec. is less than 0.004 per cent of the micro- 
scope supply. 

The current supplies for the three lens coils are ob- 
tained from 60 cycle power supply equipped with feed- 
back regulators of great sensitivity. These current 
sources have a constancy of better than 0.04 per cent 
for the condenser lens, 0.002 per cent for the objective 
lens and 0.004 per cent for the projector lens. 

The remainder of the electrical system has also been 
carefully designed. Automatic means are provided to 
throw off the high voltage in the event that air leaks into 
the system and thus to prevent damage to the filament or 
other portions of the apparatus. An overload indicator, 
consisting of a small neon lamp, flashes on the instru- 
ment panel and shows the operator that an overload must 


be corrected. 
MAKING THE IDEA WORK 


OCUSING of the image is accomplished by vary- 
ing the current passing through the objective lens. 
Three degrees of fineness are provided for the focusing 
control with separate knobs covering progressively smaller 
ranges of control. The degree of magnification may be 
varied by altering the current through the projector lens, 
this being regulated by a knob calibrated arbitrarily but 
which may be related to the actual magnification. Another 
control is provided to alter the accelerating voltage in 
steps of 5 kv. from 30 to 60 kv. to allow for various 
degrees of penetration of the specimen. A thermocouple 
vacuum gauge is provided for rough indications and an 
























EAR view of 
cabinet show- 

ing power supply. 
The entire chassis 
panel pivots back- 
ward to render fully 
accessible the re- 
verse of the side 
shown as well as the 
back of the control 
panel, closest to the 

a operator. 





ionization gauge is connected into the vacuum system for 
more accurate indications. Indicating lights are provided 
to show the operation of the main power supply and the 
operation of the vacuum pumps. A general utility meter 
is provided for measuring lens currents and essential 
vacuum tube circuit values. 

The electron microscope has been designed to be as 
free as possible from the effects of external magnetic 
fields which might cause a shifting of the image pro- 
duced by the electron stream. This shielding is effected 
by the use of magnetic shielding of the column and by 
the use of special lens construction. X-rays are gen- 
erated chiefly at the top of the instrument near thé high 


voltage anode and could prove to be dangerous for ” 


operating personnel except that a heavy lead shield has 
been provided inside the canopy at the top which re- 
duces the radiation to a value considerably below the 
safe minimum for constant operation. Leaded glass 
windows are used in some of the ports where X-rays 
might emanate. 

The mechanical design of the electron microscope 
system also involved a number of novel problems which 
had to be tackled in order to produce an instrument 
which would operate reliably and without undue atten- 
tion. It will be recalled that the vacuum required in 
the microscope tube in order to permit free movement 
of the electron stream is of the order of 10+ mm. of 
mercury. Nevertheless the specimens to be observed 
were required to be introduced into the vacuum chamber 
and likewise photographic plates must be inserted or 








WweHes who on the electron microscope. 
Left to right; A. W. Vance who de- 
veloped the power supply system, Dr. V. K. 
Zworykin who supervised the project, John 
Vassos consulting designer, Dr. James Hillier 
who developed the product and C. J. Young 
who did the engineering design. 
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withdrawn during operation. Due to the considerable 
volume of the vacuum system, approximately 30 min. 
of pumping time would have been required to fully 
evacuate the chamber if air were to be admitted to the 
complete system each time a specimen or a photographic 
plate was to be introduced. This problem has been 
solved by the use of a unique system of airlocks which 
consist essentially of small chambers into which the ma- 
terials are introduced and then evacuated before being 
connected to the main portion of the system. Such an 
individual compartment is used to introduce the specimen. 
A door on the right-hand side of the instrument column 
permits immediate access to the specimen chamber, since 
air is automatically admitted by operation of the door 
handle. When the specimen chamber door is closed, a 
valve automatically connects the vacuum pump to this 
chamber and it is evacuated in a matter of a minute or 
less. By operating another control, this chamber is then 
connected to the rest of the system and at the same time 
the specimen is moved to the proper position for view- 
ing. All of the controls in the vacuum system are oper- 
ated through sylphon bellows in order to prevent leaks 
which might be encountered by the use of glands or 
stufing boxes. In a similar fashion the photographic 
plate is introduced into a special chamber toward the 
bottom of the instrument without the need for pumping 
out the entire microscope tube. Another system of con- 
trols, also operating through sylphon bellows, permits 
the specimen to be moved backward or forward or from 
side to side in order to observe the desired portion of the 
field. These controls are extremely precise and operate 
with the smoothness required by the very high magnifica- 
tion of the movement observed on the fluorescent screen. 

In order to adjust the instrument, an auxiliary fluor- 
escent screen may be moved into position below the ob- 
jective lens upon which images may be seen at a magni- 
fication of approximately 150 diam. After suitable ad- 
justment, this screen is lifted out of the way through 
another control system, also operating through a sylphon 
and the image may be observed on the main fluorescent 
screen through a system of portholes allowing several ob- 
servers to see the image at the same time. If the picture 
is to be photographed, the main fluorescent screen is 
lifted up, thus exposing the photographic plate immedi- 
ately below. The photographic system is designed to 
use standard lantern slide plates which are easily obtain- 
able and cheap. A variable opening is provided to reg- 
ulate the size of the picture so that a number of exposures 


LOSE-UPS of (A) the control pane] showing 

meters, rheostats, snap switches, indicating 
lamps and fuses, (B) specimen chamber showing 
air-lock and (C) photographic chamber showing air- 
lock and plateholder being removed. 


may be made on the same plate. A light type plate- 
holder facilitates loading and permits rapid operation 
through pre-loading several cassettes prior to using the 
microscope. 

Mechanically the microscope may be compared to a 
heavy ““C”’ clamp supporting the microscope column. The 
column has been made exceedingly rigid so that if any 
floor vibration is encountered, the instrument will vibrate 
as a whole, thus producing a minimum of shifting of 
the highly magnified image. 

All of the electrical equipment is contained in a steel 
cabinet directly behind the microscope column and ter- 
minating in a large canopy enveloping the top of the 
microscope column. The steel cabinet is a standard de- 
sign used for radio equipment and only slightly modified 
for use in the electron microscope. It is equipped with 
a rear door furnishing access to the vacuum tubes and 
electrical components. The front of the cabinet contains 
the control panel with the metering and switching cir- 
cuits. The electrical apparatus, with the exception of 
the high voltage tank, is mounted on a large steel chassis 
hinged at the bottom which may be lowered as indicated 
in the photograph to provide access to the front side. 
This is important inasmuch as there are some. fifty vac- 
uum tubes and a considerable number of components in 
the power supply circuits. The high voltage generator 
and rectifier system are housed in a metal tank located 
at the top of the cabinet. This tank is filled with oil 
serving a dual purpose of cooling the components and 
preventing corona or arc-over due to humidity in the air. 

A shelf is provided just below the observation cham- 
ber and beneath this shelf is located the oil diffusion 
vacuum pump. ‘The mechanical vacuum pumps used to 
energize the oil diffusion pump are the only external units. 

The electron microscope assembly is contained within 
a space of 21 in. wide and 37 in. deep which is a mod- 
erate amount of floor space, easy to locate in any lab- 
oratory. It requires connection to a 60 cycle, single 
phase, 110 volt power supply and requires only 3.2 kw. 
for its operation. It also requires a water supply of 
about one-half gallon per minute in connection with the 
vacuum pump. 

Styling played an important part in the design of the 
Type B RCA electron microscope. Knowing the elec- 
trical requirements of the instrument and the mechanical 
requirements of the microscope column, the design was 
guided by three fundamental elements—the functional, 
the esthetic and the commercial. 
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The functional approach was based principally on 
the relation of the human figure to the instrument inas- 
much as the operator should sit in a comfortable posture 
to observe the image and to adjust the controls. A table 
top was created beneath which the operator’s knees 
would fit conveniently. This table top also serves for 
holding notebooks or data sheets. Knee room is pro- 
vided beneath the table top and yet room is available 
to house the accessories at the base of the instrument. 
The instrument panel has been placed within convenient 
arm’s reach while looking through the ports. 

The esthetic approach dealt primarily with the choice 
of forms and the selection of colors after the basic func- 
tional elements were determined. As mentioned pre- 
viously and illustrated by the sketch, the device presents 
to the eye the feeling af a solid massive block holding 
in a vise-like grip the delicate instrument column. The 
effect is to give one confidence in the stability of the in- 
strument and this is the esthetic purpose of the design. 
The canopy at the top, while balancing the projecting 
table at the bottom, need not have been quite as massive 
as has been finally evolved but this portion of the in- 
strument contains high voltage electrodes so that the 
canopy serves as a shield (it is interlocked) against ac- 
cidental contact with the high voltage as well as shield- 
ing against X-ray radiation. Again from the esthetic 
angle, it presents a massive motif, giving the instrument 
a sculptural reason to support the broken up column 
proper. e 

The lower portion of the instrument and the column 
itself which are subjected to the greatest amount of wear 
and handling are finished in the darker of two umber 
gray tones. The canopy also is finished in dark umber 
gray. ‘The lighter tone is applied to the center section 
of the instrument where the installation of black knobs 
and lettering give it a sensible background and maximum 
contrast to the engraving. The selection of umber gray 


A§ the element of appearance evolved. A—Basic 
structure design, to encourage confidence in the 
stability of the instrument. B—Convenience for 
operator and relationship to human figure dictated 
table, image and contro! details. C—Upper column, 
balances lower area, shields high voltage electrodes 
and serves sculptural values. D—Pleasing, and 
different, control knob design. 
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was chosen since this matches well with laboratory equip- 
ment and at the same time presents a warmer tone than 
conventional black. 

From the commercial standpoint, it was required that 
the instrument be housed in a mounting which was con- 
venient to transport, which would pass through laboratory 
doors and which would be easy to pack for distant ship- 
ment. It was also desirable to eliminate extraneous 
projections. A degree of simplicity was required which 
would make the instrument easy to understand and oper- 
ate and a degree of commercial appearance was required 
to relate it to other apparatus likely to be found in the 
laboratory. Based on these requirements, the design has 
been followed to the ultimate conclusion. The height 
of the instrument is seven feet which will easily pass 
through the average door. As previously described, the 
floor space required is little more than that for a standard 
desk. Itis interesting to note that the first model electron 
microscope built by RCA used an X-ray type power 
supply which required an entire room to house. The 
instrument has proved easy to pack and has been shipped 
by railway express without any damage whatsoever. 
Price was naturally a very important commercial factor 
and the structural design presents no problems from the 
manufacturing standpoint. In many instances standard- 
ized parts were used as, for example, the complete metal 
cabinet assembly for the electrical equipment. 

There are a number of other details which overlap 
between the functional, esthetic and commercial phases. 
For example, a lamp has been located on the instrument 
panel having the proper degree of illumination to permit 


observations of the controls and meters and yet not to 


intrude upon the vision while observing the image on the 
fluorescent screen. The table top is covered with blue 
linoleum which creates a harmonious effect with the 
color scheme of the instrument, does not reflect light, is 
not cold to the touch and resists wear or damage. Con- 
trols or parts which are exposed to manipulation are 
made of brass, chromium plated, so as to retain the 
appearance of newness with absence of stains or dis- 
coloration. One small detail which is illustrated by 
the accompanying sketch shows one of the control knobs 
which are designed with a flange to prevent the fingers 
from rubbing against the panel and marring the finish 
(Continued on p. 79) 
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Automatic Cycling Of Power, 


Heat And Process Timing 





A hss hp. motor (A) driving one hydraulic pump 

within the base and a booster pump at the 

opposite end of the motor shaft (starter box re- 
moved). B—Motor with starter box open. 


NJECTION molding of thermoplastic materials 
necessitates the application of exceedingly high in- 
jection pressures. If the machine employed is to 

withstand the pressures applied, controlling and elim- 
inating flash on the molded parts, it must be of sturdy, 
rigid construction. Molds must be securely locked to 
hold the high injection pressure which tends to force 
them open. Locking pressure should be positive and still 
applied in such a way that toggle bearings will not be 
overloaded. Compactness is essential if bending stresses 
are to be minimized, yet molds space must be accessible 
and mold platens must be kept parallel with each other 
and in proper alignment with the frame. Convenience 
and other considerations dictate a self-contained machine, 
electrically actuated, electrically heated, and electrically 
controlled. These are only a few major requirements. 

Before designing the new Model L-3-10 Lester Injec- 

tion machine herein described, many of the basic design 
problems had been solved in smaller machines of the 
same type. The objective was to apply the same prin- 
ciples to a larger machine. The largest size of this new 
group is capable of handling up to 22 oz. of thermo- 
plastic under a pressure of 30,000 Ib. per sq. in. This 
is supposedly the largest machine having only a single 
injection cylinder yet to be built. Much more was re- 
quired than a press to develop and hold the necessary 
injection pressure, which tends to force the mold open. 
The machine must measure and feed the granular plastic, 
convert it into flowable form, by application of heat and 
pressure, and maintain it thus, without overheating or 
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burning, until it fills the mold and solidifies. Operation 
must be fully automatic in sequence of movements and 
in timing of each event in the cycle, but subject to instant 
hand conrtol. Automatic ejection of moldings, and auto- 
matic maintaining of temperatures required for specific 
molding conditions are essential. So also is exact repeti- 
tion of the pre-determined injection and die movement 
cycle. Finally, the machine must include safety features 
and interlocks besides incorporating many convenience 
features to expedite regular production. Appearance 
factors were not overlooked. They compare favorably 
with those of other injection machines. 

Much of the design centered around those elements 
which position, operate and lock the molds, and those 
which measure, feed and inject the plastic. In both 
these units, energy is supplied by hydraulic means because 
this is the simplest, most positive, adaptable and reliable 
means of doing this particular job. But the entire 
hydraulic system depends upon electrical actuation and 





Many considerations allied with size, 
proportions and use arise when injec- 
tion molding pressures of 30,000 Ib. 
per sq. in. are adopted; so that com- 
pactness and strength are not easy to 
achieve. Automatic production cycle 
makes for uniformity of results and 
economy of time and effort. 
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control, including the motor driving the pumps, the sol- 
enoid-operated valves, and the electrical timing, because, 
again this is the simplest and most logical way of ac- 
complishing a result desired. Heating of the thermo- 
plastic material by direct electric means is obviously 
advantageous. 

The frame of the machine is unique in certain definite 
respects. It is built up from chrome-molybdenum steel 
castings designed to withstand the enormous pressures 
developed and to apply a 600-ton locking pressure to 
hold molds closed. Top and bottom castings of the 
frame have dove-tail joints with the rear yoke and with 
the front casting, which also supports the injection unit. 
Castings are used in preference to conventional tie bars 
for several good reasons: they provide many times the 
cross-sectional area and rigidity of tie bars and make a 
much more compact machine, with the metal concen- 
trated where it is needed to resist the heavy tension, bend- 
ing and shearing stresses. Both top beams are rec- 
tangular in section with the long leg vertical. There is 
ample space between them to lower molds between 
platens. Beams do not interfere, as tie bars would, with 
access to mold space and space for core pulls remains 
free. Accessibility is definitely unimpaired. 


ONGITU- 
DINAL, verti- 

cal section through 
the Lester L-3-10 
Special 22 oz. mold- 


Ore co-operation led to the evolution of the 
L-3-10. Here are Chief Engineer William H. 
Schwartz and President Nathan Lester of Lester 
Engineering Company during one of their frequent 
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This frame construction insures great rigidity, but 
would not be feasible if not used in combination with an 
exceedingly convenient, central, large-diameter adjusting 
screw for making initial mold adjustments. Hardened 
ways on which the moveable platens slide are provided 
and the platens carry adjustable gibb guides which insure 
parallel travel yet permit of adjustment for wear. The 
hollow adjusting screw has a coarse Acme thread of 
large safety factor. Its integral worm wheel meshes with 
a small worm turned by a hand crank. Plenty of 
thread provides adjustment for molds of any thickness 
up to 1814 in. and molds measuring transversely as large 
as 25 x 30 in., are accommodated. This offers a re- 
markable flexibility to meet job needs. 

One end of the adjusting screw seats directly against 
the movable mold carrying platen and the screw turns in 
an intermediate platen which is operated by a compound 
toggle linkage actuated by a hydraulic piston. Links 
are actuated by the rod of the piston in a fixed hydraulic 
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cylinder set into the end yoke. Smaller machines of 
earlier design employ fixed piston and movable cylinder 
for toggle operation. Compound toggles are highly efh- 
cient and positive in action, besides giving great mechan- 
ical advantage. Their usual weakness (pin bearings) 
is sidestepped by employing locking cams at the ends of 
the links. These cams are hardened and so designed 
that thrust is taken straight through from the movable 
platen to the yoke without shock loading the toggle pins. 
Cams bear on hardened surfaces at four points on the 
movable head and at four corresponding points on the 
yoke. Operation of the toggles preloads the beams 
which hold the dies locked and the rigidity of the beams 
is so great (they have some six times the sectional area 
of the usual tie bars) that the dies cannot be forced open 
under the heavy pressure applied to the injected plastic. 

Use of a vertical injection cylinder reduces greatly the 
floor space required and also facilitates the feed of the 
granular plastic into the heating cylinder. It also provides 
easy access to the horizontal injection nozzle. Granular 
plastic is measured and fed from a hopper through an 
inclined gate and falls into an annular space between a 
heated cylinder and a central stem screwed and welded 
to a spreader. To facilitate machining, the spreader 
block below the cylinder is made in two pieces. It has 
several holes that converge at the base, into a single 
opening which turns at right angles and enters a nozzle 
block and, ultimately, joins the nozzle itself. The 
spreader block, like the cylinder, has a simple jacket type 
electric heater surrounding it. The spreader section 
divides the plastic into several passages of moderate 
cross section so that the plastic, which is a poor conduc- 
tor of heat, can be heated through and through until it 
attains the viscosity required for injection. Use of a 
hollow injection plunger makes it unnecessary to force 
the semi-plastic material over a “pineapple” such as is 
necessary when a solid plunger is used. 


THREE-STAGE HEAT APPLICATION 


EATING the plastic is accomplished in three 
stages: in the first, heating is done in the annular 
space into which the hollow (tubular) plunger fits. 
There, heat is applied to both sides of the material, some 
being conducted inward from the cylinder jacket and 
some passed. by conduction outward from the central rod 
welded tothe spreader block. In the spreader, more 
heat is added, raising the plastic to’ the proper injection 
temperature. A  heating-jacket on the nozzle block in- 
sures that the plastic does not become chilled. 

Electrical heating elements are made by applying 
nickel-chrome resistance ribbon to a mica form between 
mica sheets, encased in a steel jacket. Jackets are split 
at a hinge and have clamps to tighten them against the 
surfaces to be heated. Temperature js automatically 
maintained constant, at the point set on the pyrometers, 
which also indicate the temperature attained. A tem- 
perature control instrument for each of the two major 
heating jackets is provided. 

All passages which come in contact with the thermo- 
plastic are highly polished, streamlined and chrome 
plated to resist wear and corrosion, to afford maximum 
ease of flow without local overheating of the plastic, 
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[JECTION cyl- 
linder swung 
back (A) exposed 
for the inspection 
of the injection 
nozzle. - Heating 
coils and their py- 
rometers also 
, shown. (B) Toggle 
safety switch and 
' relay controlling the 
current to resist- 
ance heaters. 
(C) Hydraulic 
valves, solenoid- 
B operated. 
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and to insure quick and complete cleaning out of one 
color plastic when material of another color is introduced. 
By this means, in combination with thorough, efficient 
heating and use of a hollow plunger, at least 90% of 
the pressure applied to the plastic in the injection cylinder 
is applied also in the mold passages, and the machines 
are enabled to deliver their full rated capacity or more. 

Pressure is applied to the tubular injection plunger by 
a piston in a fixed hydraulic cylinder at the top of the 
machine, supported on tie bars extending from sockets in 
the main frame. These have ample strength and stiff- 
ness to hold the plunger in correct alignment and to 
withstand the reaction to injection pressure. The cylin- 
der is cast with a solid top head, the opposite head, 
which contains the piston rod gland, being bored out 
concentric after clamping in place. An arm attached to 
the plunger contacts adjustable nuts on a screw on a 
sliding gate, to control its stroke, and measure the feed 
of granular plastic into the injection cylinder. A scraper 
collar just above the injection cylinder is water cooled to 
prevent heat from the cylinder from softening the plastic 
or making it gummy before it falls into the injection 
cylinder itself. The injection cylinder and nozzle can 
be swung away from the injection position, for removal 

(Continued on p. 118) 
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Full-Automatic Gear Cutting 


To Speed Production 





might be produced in those quantities demanded 

by private industry and the National Defense 
program it became necessary to engineer-design a fully 
automatic, in cycle, worm gear generating machine. A 
word or two of explanation regarding this type of gear 
might be helpful. 

The cone-drive is a right angle drive with both mem- 
bers enveloping each other. The final generating of each 
member must be done on the correct operating centers in 
order to obtain full area contact. When generating 
either member, the tool and work axis must be moved 
toward each other until the correct operating center dis- 
tance is reached. At this point (when cutting the worm) 
another feed motion follows which is an advancing of 
the cutter rotation from its true ratio index, trimming 
one side of the thread flank and removing the destroyed 
portion caused while infeeding. After trimming the first 
side by advancing the cutter, the cutter rotation must be 
retarded to likewise trim the other side of the thread 
flank. The foregoing also applies to the generating of 
the gear. Hereafter the advancing and retarding will 
be designated as side-feeding. 

One of the very favorable manufacturing conditions 
of this drive is that the hob cuts all bearing portions of 
the tooth form on one side in one revolution of the gear. 
(Complete face width of the gear). If the machine 
should be stopped for any reason it can be resumed again 
without scrapping the work and a finishing cut taken in 
a very few minutes. 

With the helical or herringbone type of gearing, the 
above is not true. It may even take days to finish the 
entire face width of the gear and any interruption may 
ruin the gear. 

As can readily be seen, it was not necessary to engi- 


’ ‘HAT CONE-DRIVE (worm gearing) sets 
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EARS in the 

cone-drive gen- 
erator. A—Three 
sets of compound 
change gears; in- 
feed at left; ratio at 
top right and side- 
feed at lower left. 
The main drive 
motor appears to 
the lower left. B— 
Speed pick-off gears 

with cover open. 


neer-design into this machine many of the expensive and 
complicated features such as: Auxiliary dc. power sup- 
ply and control as an insurance against power failure, 
nor was it necessary to use extreme precaution in either 
the location or construction of bearings or gear trains in 
connection with heat causing misalignment of the super- 
structure of the machine, and it is not necessary to air- 
condition this machine. These points are not cited in 
criticism of other types of machine tools but rather to 
relate the facts concerning the product which, of course, 
governed the design features of this machine. 
However, one of the things which had to be considered 
throughout the construction was rigidity, as tools cut the 
full depth and more than one tooth at once; also to 
keep the cutting tools from overdriving the work ahead 
of the true indexing of the ratio gear train. The latter 
was accomplished by using a high ratio (self-locking) 
cone-drive with minimum backlash for both the vertical 





One more example and indication that 
today’s super-performance machines 
are becoming automatic production 
tools because, only when so engineer- 
designed and functioning, can output 
be held to accuracy and high quality 
with speed as the ever-more-insistent 
urge. A notable product in which 
electrical ways are doing their part 
exceedingly well. 
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SIDE- FED IMITATION ADJUSTING CO 


A 


and horizontal work spindles. A cone-drive is also used 
for the main drive of the machine. 

The first cone-drive sets had to be produced on gen- 
eral purpose equipment. To obtain the side-feed action 
it was necessary to mount a fixture on the work table 
with screw adjustment which had to be turned while re- 
volving. This method was both slow and dangerous. 

Other machines were converted and some new ones 
made employing a differential for the work table worm 
drive. However, the side-feed operation was done by 
a hand crank which retained the human element and 
the tooth sizing had to be watched very carefully. This 
method also had the disadvantages of the operator feed- 
ing the cut too fast or too slow and quite often breaking 
tools. Also, the operator could only operate one 
machine. 

Experience had shown that to obtain the greatest 
accuracy, the machine should be constructed to auto- 
matically govern the final cutting limits. To increase 
production and decrease labor costs it was obviously 
desirable to require no attention of the operator from the 
beginning of the in-feed motion to the termination of the 
complete operating cycle. A general operation plan was 
then formulated and adopted from which the machine 
design follows: 

The first decision which had to be made was the 
positions of the working spindles. Of course, they had 


Fig. 2 

















































to be at right angle to each other. On this machine the 
gear to be generated is placed on the vertical work 
spindle (or work table) and the hob is mounted on the 
horizontal spindle (hob spindle). However, in the 
case of generating the worm it is mounted in place of 
the hob in the horizontal spindle and the cutter is mounted 
on the vertical spindle in place of the gear. The side- 
feeding motion is imparted in both cases. 


ELECTRICAL MECHANICAL CO-ORDINATION 


LEARLY indicated in accompanying illustrations, 
the continuously operating main drive motor pro- 
vides rotation for the work and the cutter. Ain auxiliary 
coolant pump motor operates whenever the drive motor 
is functioning. An infeed motor feeds the work and 
tool together. The limit of this travel is indicated when 
a limit switch on the stanchion is engaged by an adjust- 
ing collar and another limit switch is simultaneously en- 
gaged by a dog on the infeed screw. When this limit 
is reached, the infeed motor is de-energized and a brake 
is set bringing it to a quick stop. 

Following the infeed, the side-feed may be secured 
which covers a cycle as follows: From the center position 
the side-feed nut moves to the right (the work table or 
vertical spindle rotates in addition to the index gearing 
clockwise), dwells for a predetermined time, moves to 
the left at a higher rate of speed until it reaches the 
center position, continues to feed to the left, but at the 
lower speed, again dwells, and then returns to the center 
position at the higher rate of speed. The side feed 
motion is powered by two brake motors, connected to a 
planetary gear train so that the operation of one motor 
moves the side feed at high speed while. the operation 
of the other moves it at low speed. Att the option of 
the operator, it is possible to secure but half of the side- 
feed cycle, moving from the center position in either 
direction and return. 

The electrical control scheme secured fully automatic 
performance of this plan and the general features of 


AIN drive diagram indicating correlation of 
drive relationships. See accompanying text 
for detailed explanation. 
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Fig. 1 


UNCTIONING 

controls and ele- 
ments of the cone- 
drive generator (A). 
The control cabinet 
has been planned 
for a minimum of 
floor space. B— 
Within the protec- 
tive enclosure. See 
accompanying text 
for amplifying de- 
tails. C—Line dia- 
gram for the 1018-A 
cone-drive gener- 
ator. 








operation may be summafized as follows: The references 
are to parts shown in Fig. | (B and C). 

1. Main motor starter ‘““M” is energized by pressing 
start button and runs continuously until the stop button 
is pressed—a voltage failure or overload occurs, or until 
a complete cycle is terminated. 

2. With the selector switch in automatic position, 
pressing the start button energizes the infeed contactor 
“IF.” At the limit of infeed, limit switches “LS!” 
and “LS2” are engaged simultaneously de-energizing 
“IF.”’ The infeed motor stops and the brake is set. 

3. During this operation “IF” has energized relay 
“CRI,” which establishes its own holding circuit. When 


1 IcHIGAN Tool Compamy men responsible, 
- variously, for the cone-drive generator herein 
described. In the usual order: Manager F. E. 
Birtch, cone-drive div.; Design and Research En- 
gineer H, Pelphrey; General Manager J. C. Drader; 
President O. L. Bard and Chief Engineer C. R. 


Staub. On the desk is a cone-drive unit. 
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“IF” was de-energized a circuit was completed to ener- 
gize “LR.” The side-feed moves to the right at the 
slower rate. 

4. At the right limit of travel ““LS4” is engaged 
and de-energizes “CRI” and “LR,” stopping the mo- 
tion and setting the brake. 

5. Timer motor and clutch are energized and after an 
interval energizes “CR4,” which in turn energizes 
“CR3,” “CR2” and “HL.” The side feed moves to 
the left at the higher rate of speed. 

6. “LS5,”’ which is closed at all positions except cen- 
ter is engaged and de-energizes “CR4,”" ““CR3,” and 
“HL.” “LL” is energized and the side feed con- 
tinues to the left at the lower rate of speed. 

7. “LS6” is engaged and de-energizes ““CR2” and 
“HL.” The side-feed is terminated. 

8. The timer is energized by ““LS6,” and after an 
interval energizes ‘““CR4,” “CR3,” “CRI” and “HR.” 
The side feed nut moves to the right at the higher rate 
of speed. 

9. ““LS5” is re-engaged and de-energizes “CR4” 
which in turn de-energizes ““M”’ and terminates the com- 
plete cycle. 

10. A selector switch is provided with positions 
labeled “Automatic,” beginning the operation described 
above; “‘Infeed,”’ giving no side-feed and “Off” giving 
no feed at all. 

11. A second selector switch is provided with posi- 
tions labeled “‘Normal,”’ giving the side feed cycle de- 
scribed; “Feed right” and “Feed left.” With this 
selector switch in the “Feed right” position, the engag- 
ing of ““LS5”’ during the high speed left side feed motion 
de-energizes ‘“‘CR4” and “M,” terminating the complete 
cycle at this point. In the “Feed left’’ position, “IF” 
energizes ““CR2”’ instead of “CRI,” and side feed left 
follows after the completion of the infeed, the sequence 
being similar to the “Normal” sequence described from 
this point on. 

12. A side feed button is provided to restart the side 
feed, if for any reason it is interrupted. 


Limit Switch Engaged by Position 
LSI Infeed Limit 
LS2 Infeed Limit 
















LS3 Clutch lever Safety 
LS4 Side feed nut Right 
LS5 Side feed nut Center 
LS6 Side feed nut Left 


All wiring from the panel, machine and service lines 
enters, as indicated in accompanying illustration; is con- 
nected in the junction box. This arrangement enables 
the use of only one looped rigid conduit to connect the 
floor mounted panel. This method allows the panel to 
swing up against the machine taking up a minimum of 
floor space or to swing out in the case of repairing mechan- 
ical parts. In the case of moving the machine where 
it is necessary to disconnect the panel, this can be done 
at the connection box terminals and again connected in 
a minimum amount of time. All limit switches are wired 
through a hole in back of them which eliminates conduits 
being in the way or giving an unsightly appearance. 


HOW DRIVES AND FEEDS ARE ARRANGED 


HE MAIN MOTOR (as shown in Fig. 2) drives 
a constant speed shaft “I"’ and transmits power 
through speed pick-off gears to shaft (2) which in turn 
transmits power to shaft (3) through a cone-drive. From 
shaft (3) rotation is transmitted to hob spindle (or worm 
being generated) through a set of bevel gears and a 
cone-drive 1114 to | ratio. The rotation is transmitted 
from shaft (3) to (6) through the ratio change gears 
and from (6) to (7) through gears having teeth 24, 
13 and 23. The rotation is transmitted from shaft (7) 
to work table (8) through a cone-drive 120 to | ratio. 
In order to make the change gears an even 10 to | 
ratio (10 turns of hob spindle to | turn of work spindle) 
considerable trouble was encountered in selecting the 
number of teeth for the gears in the matching differ- 
ential and the hob spindle cone-drive. 
Setting the gear train down in fractional form and 
starting with the work table making one turn, we have: 


120 xX 23X13 X1xIxXx 2 : 
= 10 (hob spindle) 


1 xX13*24xX1x 1x 23 
The drum enclosed rotating matching differential as 
indicated at (9) in Fig. 3B proved to be both very 


ND SPEED REDUCE 


: In-feed (A) and side-feed (B) diagrams show how 
Fig. 3 these elements work. See accompanying text. 





interesting and efficient. It consists of three gears hav- 
ing 24, 13 and 23 teeth. This arrangement was used 
because all bearings could be made anti-friction, accu- 
racy was high and it offered great reduction within itself 
for the side-feed mechanism as one turn of the drum 
rotates the 23 tooth gear | /23 revolution. 

As for the construction of the three gears themselves, 
a complete and interesting story could be told relative 
to the involute mathematics involved. However, for the 
purpose of simplicity it will be stated as follows: The 
three gears were all cut with the same hob (standard) 
and all finished with the same shaving cutter; although 
the 13 tooth gear was made oversize to avoid undercut- 
ting of the teeth. The 24 tooth gear was made stand- 
ard size while the 23 tooth gear was cut to mate with 
the 13 tooth and the outside diameter was made the 
same size as the 24 tooth gear. The gear center distance 
for the 24 to 13 tooth combination obviously had to be 
the same as for the 23 to 13 tooth combination. All 
geometric laws of the involute curve were strictly ob- 
served. 

The infeed is driven with a %4 hp. geared head brake 
motor transmitting rotation to stanchion feed screw 
through change gears. See Fig. 3-A. 

At first it appeared that there would be considerable 
difficulty working out a satisfactory drive to accomplish 
the desired features of the side feed. However, the 
problem unfolded itself and this simple yet efficient means 
was employed. See Fig. 3-B. 

Shaft (4) is rotated at 123 rpm. (cutting speed) 
and 856 rpm. (quick return speed) by brake motors 
(1) and (2) through planetary differential gear train 
(3). Change gears transmit rotation to shaft (5) and 
then to (6) through a cone-drive. Rotation is then 
transmitted to drum (9) through a worm on shaft (8) 
and worm gear teeth cut on the periphery of the drum. 
Movement is transmitted from shaft (8) to nut (12) 
through a bevel gear set and gears (15), (14), (16) 
and screw (11). Limit switches (17), (18) and (19) 
are actuated by nut (12) for controlling side feed 
cycles. Sliding gear (14) is also used to hand position 
nut or manually side-feed work. 

The prime duty of the sidefeed drive, which is an 
electrically-controlled differential drive, is to control the 


A B 
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rotation of the side feeding matching differential so as 
to impart the correct amount of side feed to the work. 
It also must operate at the correct cutting speed and 
after the proper dwelling time has elapsed it must quickly 
return to the central position. Referring to Fig. 3-B, 
the traveling nut (12) governs the cycle from center 
position to the right limit switch action (17), dwell, 
quick return to central position and continuing to the 
left at cutting speed operating limit switch (19), dwell- 
ing and quickly returning to the center position terminat- 
ing the cycle. As explained before, a selector switch 
can be set for half cycle and in either direction. 

There are several interesting features about electrically 
controlled two motor driven differentials which would 
take up too much space to be fully explained in this 
paper. However, some of the important features are 
that four speeds can be obtained with the two brake 
motors. Taking this case as an example and referring 
to the side-feed diagram (Fig. 3-B), shaft (4) will 
rotate at 123 rpm. when running #1 motor only, 856 
rpm. when running +(2) motor only, 123 plus 856 
when running both motors in the same direction and 856 
minus 123 when running both motors in opposite direc- 
tions. These conditions can be controlled by two re- 
versing starters so that all four speeds can be secured for 
both directions. When one motor is used at a time it is 
necessary to use a brake on the other because the second 
motor armature shaft would rotate instead of the power 
take-off shaft (4). As we are only using two speeds 
in each direction, we could have used standard motors 
running them in the same directions for one speed and 
opposing directions for the other except that we wanted 
to eliminate coasting of the armatures. The coasting can 





ELECTRON MICROSCOPE 


(Continued from p. 69) 

and are also equipped with a fin-like pointer which en- 
ables the operator to observe their position by touch alone. 

From this brief review, it should be clear that the 
design of an instrument as complex as an electron micro- 
scope presented difficult problems which had to be over- 
come. The handling of the vacuum system has not even 
been touched upon here and yet the electron microscope 
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be overcome by plugging but we did not care to do this 
because of complicating the electric control scheme. 

All shafts of any importance, slow or fast, are 
mounted on anti-friction bearings except the work spindle 
which has anti-friction radial bearings with a bronze 
stationary ring and steel rotating ring for the down 
thrust. 

The construction of the vertical spindle is clearly illus- 
trated in Fig. 4. It is mounted on super-precision anti- 
friction bearings for the radial thrust while the down 
thrust is taken by steel and bronze disks. The preload- 
ing of the up thrust is taken by the lower ball bearing. 

A small plunger type pump is so arranged that it will 
operate once for every revolution of the spindle and its 
outlet has a fitting threaded into the lower disc. The 
threaded connection leads into several circular connected 
oil groves which insures an oil film between the two 
thrust disks. 

On the spindle is mounted a spider and on the outer 
portion is mounted the gear member of a cone-drive. The 
gear is split at the mid-section so that adjustment can be 
made to obtain a minimum of backlash at all times. 

The worm member is mounted in a carrier as can be 
seen in cross-section taken at right angle to its axis. In 
this last view the worm is shown mounted in the carrier 
on super-precision ball bearings. Going back to the 
vertical spindle, all the component parts can be assem- 
bled onto the spindle except the lower bearing and low- 
ered into the larger casting. 

The construction of the drive features is very similar 
to that of the vertical spindle. However, the spindle 
itself is a sliding assembly with an involute spline exten- 
sion projecting through the drive assembly. 


is free from all grease joints which were responsible for 
poor performance in early experimental models. The 
design of such a large vacuum type system is one of the 
major problems encountered. The mechanical systems 
for operating the specimen locating mechanism, the fluo- 
rescent screen controls, the photographic plate advance 
and the specimen moving controls all involved rather 
intricate designs with controls projecting into a high vac- 
uum and which nevertheless must operate easily and 
freely. The success of the design of this instrument has 
been due to the collaboration of many minds. 


ERTICAL 

spindle cone- 
drive worm shaft is 
mounted on super- 
precision, anti-fric- 
tion bearings for the 
radial thrust while 
the down thrust is 
taken by steel and 
bronze disks, (See 
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Measuring To 0.000025 In.. 


Without Pressure 





Because electron tubes can be made 
far more sensitive and reliable than 
can the human sense of touch, they 
have been used as the basis of this 
super-precision instrument. This prod- 
uct design goes far beyond similar 
devices by making consistently repeat- 
able precision measurements of soft, 
flexible or compressible materials 
with the same accuracy as for hard 
metal parts. Also engineer-designed 
to look its efficient, dependable part 
as a broadly applicable industry tool. 





LOSER CONTROL of mechanical dimensions 
has played an important part in bringing about 
greater utility and lower costs for all types of 

modern equipment, both electrical and mechanical. In 
electric refrigerators, machine tools, automobiles, or any 
mass-manufactured product, more accurate control of 
dimensions has decreased manufacturing and assembly 
costs, prolonged life, reduced weight, decreased friction 
and brought about that condition of uniformity in com- 
ponent parts essential to mass production. 

In fact, many mass production achievements have had 
to wait for instruments of sufficient accuracy and sensi- 
tivity to guide the operation of already existing produc- 
tion equipment. For, if variations in product dimension 
cannot be measured, the production equipment cannot 
be controlled. 

Measuring instruments are available today for ac- 
curately gaging to tenths of a thousandth, or even to 
millionths of an inch. But conventional production meas- 
uring devices impose on the part being measured, a force 
of several ounces or more. This force is necessary to 
produce the initial movement of a tip or stylus which is 
then magnified by mechanical, optical or electrical means. 
In other words, the part being measured must be sufh- 
ciently rigid to resist the measuring pressure introduced 
by the measuring instrument. 

For steel or other hard materials, this pressure—which 
may be from 3 oz. to as much as 2 lb.—may cause little 
dificulty in making measurements to a ten-thousandth. 
For finer measurements on hard materials, variations in 
pressure do introduce errors, particularly if the part is 
small. To obtain satisfactory measurements it is neces- 
sary in some instruments to adjust or standardize the 
pressure while reading the instrument. Highly finished 


surfaces may be marred and soft or annealed materials 
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may be deformed or scratched by the pressure of the 
conventional instrument stylus. 


For soft or compressible materials any pressure at all 


seriously interferes with making precise measurements, and 
therefore restricts the use of most measuring instruments. 
Rubber, paper, plastics, insulated wire, cork, fiber, 
leather, felt and a variety of similar products—all of 
them serving important functions in electrical equipment 
—have been difficult or impossible to measure accurately. 


For instance, in the most common measuring instru- 


ment, the micrometer caliper, the setting point is usually 
determined by feel; and depending on the operator's sense 
of touch, the actual pressure against the work may be 
from several ounces to two or three pounds. Even on 
hard steel it is seldom that two operators will agree to 
a ten-thousandth. But on compressible or soft materials, 
even when some value of contact pressure is adopted as 
standard, the variable resilience of materials to be meas- 
ured introduces large errors. The idea behind the devel- 
opment of the Carson Electronic Micrometer was simply 
to eliminate pressure in precision measurements. 


The first approach to the problem was to use the con- 


ventional micrometer caliper having an insulated anvil 
with an electrical circuit to indicate the instant of contact 
at the micrometer tip. However, when low-voltage lamps 


were used to indicate contact, the relatively high current 
caused pitting, and high-voltage low-current lamps caused 


arcing which destroyed the contact points. A small neon 
lamp caused less pitting but electrostatic attraction caused 
small parts to cling to the contact when opening the 
circuit. 





Obviously, what was needed was the combination of 


low contact voltage with as little current as possible at 
the contacts. Electron-tubes offered a means, and fair 


for the elec- 
' tronic unit. 
| Contact at 
©, the microm- 
> eter produces 
© operation of 
= the relay 
| which lights 
» indicating 
5 lamps. The 
s one control 
on the ter- 
minal panel 
; adjusts con- 
= tact current 
I; to zero for 
| the pentode 
5 tube used. 


















































































results were obtained by using a “grid glow’ tube or a 
grid controlled rectifier with the contact in the grid cir- 
cuit. An experimental instrument using this principle is 
shown in Fig. | with the circuit employed. With this 
instrument measurements to a ten-thousandth were pos- 
sible under good conditions, but some pitting and arcing 
was evident after a period of use. 

The next step was to use an amplifier circuit with the 
micrometer contacts in the grid circuit of the amplifier 
tube, and a meter or relay operated by the plate circuit 
to indicate when contact was made at the micrometer tip. 
The major difficulty of this system, particularly on soft 
or compressible materials was that the circuit operated 
essentially as a voltage amplifier. The output was pro- 
portional to the contact resistance. Although pitting of 
the contacts was slight yet it was enough to cause varia- 
tions in contact resistance which in turn resulted in varia- 
tions in amplified current when measuring soft or com- 
pressible materials. 

What was needed was a contact-indicating circuit 
with a trigger action unaffected by contact resistance. 
The best approach seemed to be to reduce contact cur- 
rent to as nearly zero as possible. Following a series of 
experiments, a special circuit employing a number of tubes 
was developed in which the contact current could be 
adjusted for either positive or negative value or set on 
zero. This was a laboratory device, tied to a permanent 
installation requiring a controlled voltage supply and the 
careful attention of a trained operator. But the method 
worked, and changes of less than a hundred thousandth 
of an inch could be detected with no evidence of any 
contact pressure at the micrometer tip; when tried on soft 
rubber, paper, linoleum and even on felt measurements 
would readily repeat to 20 millionths of an inch. 

The performance of this circuit was rather unusual. 
The open circuit voltage at the contact points was ap- 
proximately 2 volts—too low for electrostatic attraction 
to be a factor of any importance. Yet, when the con- 
tact was closed the current in the contact circuit instantly 
dropped to zero, and the voltage was not restored until 
after the contacts were opened. Thus, there was no 
arcing when the contacts were opened. Positive opera- 
tion was obtained even when the contact circuit resistance 
was as high as 0.1 megohm. It is perhaps only an 


Fig. 1 
_ HABLY, experi- 


mental micrometer 
using a “grid glow” 
tube to indicate con- 
tact between the mi- 
crometer tip and the 
work. This instrument 
was used to measure 
drift in a flat spring. 
It is definitely the basis 
upon which later de- 
velopments were made; 
although refinements 
have been numerous. 








Fig. 3 


academic point, but some carefully conducted tests dem- 
onstrated that positive contact indication was obtained 
before the surfaces of the contacts points actually en- 
gaged—while they were still separated by an air gap of 
two or three millionths of an inch. 

At this point, a preliminary study of the market for a 
“‘pressureless”” measuring instrument indicated that indus- 
try could use the idea, but only if it could be made into 
a small, compact portable instrument. Visits to plants in 
the instrument industry, the metal working field, to elec- 
trical manufacturing plants and a number of other fields 
—a total of more than 40 plants—established the basic 
requirements for such an instrument. These requirements 
when boiled down called for an instrument directly read- 
able to a ten-thousandth or less, with a sensitivity to 
differences of the order of a hundred thousandth; with 
readings independent of the operator’s skill, and an in- 
strument suitable for the shop and laboratory. 

These then were the major design requirements set up 
before attempting the general-purpose development. 

It must be practical. The instrument must operate 
from any 110-130 volt 60 cycle supply, unaffected by 
line voltage variations; it must be readily set up without 
adjusting, leveling or standardizing; it must be easily 
read, and equally suitable for conducting and non-con- 
ducting materials. 

It must be portable. The complete instrument 
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EFINITELY a care- 
fully evolved ap- 
pearance -for-work de- | 
sign. Fig. 3—Outline 
drawing for micrometer 
frame as first prepared. | 
Micrometer head is 
clamped in an insulating 
bushing in frame over ad- § 
justable anvil. A three- & 
dimension model of this 7 
design looked like a punch | 
press instead of an instru- = 
ment, and the design was "74 
discarded. Fig. 4. A, B,& | 
C. Successivemodelsmade j 
from plaster and wood re- § 
sulted in a frame design 
practical and pleasing in- 
appearance. 


Fig. 4 A 


must be self-contained; small and compact enough to be 
carried in one hand, with all the necessary tools, attach- 
ment cords and accessories stowed within the case. 

It must look the part. The complete instrument 
whether in use or on the shelf must give a first impres- 
sion of precision; it must carry an appearance of de- 
pendability, of sturdiness and accuracy; and it must re- 
tain this appearance in shop use or in laboratory. 

Although the experimental circuit worked, it fell far 
short of these requirements. By trial and error, and the 
application of some theory, the number of tubes was 
finally reduced to two: a rectifier and a pentode amplifier. 
The effect of line voltage variations was compensated 
out and the current adjustment reduced to a single sim- 
ple control. The output of the amplifier tube was deliv- 
ered to a special telephone-type relay developed with 
the assistance of the relay manufacturer. Such factors 
in the relay as speed of operation, pull-in and drop-out 
voltages and power required were finally brought in line 
with the operation of the electronic circuit to make the 
entire unit respond to changes of no more than four 
millionths of an inch at the contact point. Fig. 2, shows 
the electronic relay chassis in its final form. 

The chassis mounts a terminal panel at the front, has 
sockets for the two tubes and relay, with the wiring and 
other circuit components underneath. The single knob 
is the adjustment for setting the contact current on zero. 
Once properly set for the tubes used, no further adjust- 
ment is necessary. 

To match the sensitivity of the electronic circuit, a 
special high-accuracy micrometer head was adapted from 
a new design developed by one of the micrometer caliper 
manufacturers. A larger pitch diameter for the microm- 
eter thread reduced variable pitch errors, and by greater 
precision in lapping the lead errors were reduced. The 
micrometer is mounted vertically and carries a relatively 
heavy dial. The vertical position and dial weight com- 
bine to further reduce the effective errors, resulting in 
deviations less than thirty millionths of an inch over the 
one-inch range of the micrometer head. 

To insure accurate centering of the micrometer head 
over the working surface or anvil, it was decided to make 
the mounting holes for both the head and anvil the same 
diameter and to design the instrument frame so that these 
two holes could be accurately line-bored with a single 
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set-up. A throat depth of 2 in. was selected and pro- 
visions made for attaching special fixtures. 

To permit accurate readings, a 2-in. dial was built 
into the micrometer head. Accurately spaced dial grad- 
uations were provided for every ten-thousandth, read 
behind a transparent reference plate carried on an arm 
which was adjustable around the micrometer head for 
zero position. Every tenth division or thousandth of an 
inch was numbered. 





Fig. 5 (KOMPLETE product consists of two parts 
which may be readily handled. Fig. 5. 
Final cabinet design with panel removed to show 
electronic unit in place. Ample space is provided 
for replacement or adjustment of parts. Fig, 6. 
When not in use, the micrometer frame and attach- 
ment cords are stowed securely within the cabinet. 
Slip hinges permit complete removal of lid to expose 
Fig. 6 sloping panel and all operating controls. 
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W. CARSON, development director, Instru- 

* ment Specialties Company who guided the 

electronic micrometer through its earlier stages to 
full commercial practicability. 


With these details established for the instrument frame 
and head, a full size assembly drawing was made. Con- 
tours and frame dimensions were drawn to form what 
appeared to be pleasing proportions. The indicating 
lamp operated by the relay to show when contact oc- 
curred at the micrometer tip was mounted in the throat 
of the frame and a clamping method previously developed 
for the head and anvil was designed in. These details 
are shown in the accompanying drawing, Fig. 3. So 
far the design looked pretty good, but knowing that a 
two-dimensional picture cannot tell how a three-dimen- 
sional part will look, a full size plaster model was built 
to scale. It looked like a small sewing machine or a 
model of a punch press instead of a fine instrument—so 
we discarded the design and made a fresh start. 

Retaining the required physical dimensions established 
for the first layout, a new model was carved from plaster 


Fig. 7 





using smooth blending lines as shown in photograph A, 
Fig. 4. The indicating lamp was brought out in front 
where it belonged. This was an improvement but it 
lacked a feeling of rigidity, sturdiness or solidity. So 
this design was discarded. 

The next step was a clay model, molded along rec- 
tangular lines with the design developed by adding to- 
gether block patterns. Sharp corners were rounded and 
generous fillets added, and the flat side panels broken 
by a three-line design. From the finished clay model a 
plaster cast was made to which a black wrinkle finish 
was applied. The result, as shown in photograph B, 
Fig. 4, seemed to meet most requirements. 

This model was then discussed with the patternmaker 
and the foundry, and a number of suggestions were ob- 
tained for improving the design from a practical manu- 
facturing viewpoint without appreciably changing the 
appearance. Instead of the three-line decorative mold- 
ing, for example, a raised panel was adopted to simplify 
casting and subsequent cleaning up operations. With 
the help of the patternmaker, a method of coring inside 
the base was developed to incorporate the anvil clamp in 
the main casting which resulted in a more rigid design. 
Coring in the arm of the casting was planned to provide 
a uniform wall thickness and to get the electrical connec- 
tion up to the micrometer head. 

For increased rigidity, the throat depth was reduced 
to 134 in., and the dial diameter was increased to 214 

(Continued on p. 164) 


rok non-conducting material such as paper, a 
rider is interposed between the micrometer tip 
and work. (See display illustration on first page of 
this article.) Each small division on the dial is 
0.0001 in., each thousandth is numbered, and the 
index line is adjustable around the dial for setting 
zero. Fig. 7. Larger dial on this instrument has 
divisions for each 0.00005 in., and can be easily read 
to a fraction of a division, Fig. 8. Upper anvil 
fitting freely but insulated from the micrometer 
spindle rests on the work. When micrometer spindle 
makes contact with point within upper anvil, thick- 
ness of the work is read on the dial. Fig.9. Making 
thickness measurements accurate to 0.000025 in. on 
condenser paper. The same instrument also 
measure foil thickness. 


‘ Fig. 9 
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ITH aluminum, zinc, magnesium, chromium, 
\ cork, copper, stainless steel, nickel, tungsten 

and many other basic raw materials under 
industry-wide mandatory control, and with growing 
scarcities occurring in the available supplies of brass, 
cadmium, mercury, rubber, synthetic rubber, asbestos, 
mica, etc., the burden of non-defense production is 
being assumed more and more by older materials. 

Thus, on refrigerators, washing machines, electric 
ranges, vacuum cleaners, toasters, food mixers, radio 
receivers, telephone equipment, automobiles, textile 
machines, oil-burners, can-making machines, typewrit- 
ers, business machines and many similar non-defense 
products, cast-iron, enameled steel, lead, wood, glass, 
porcelain, tin, leather and fabrics are appearing in 
ever greater prominence. 

In place of aluminum and zinc die-castings, for ex- 
ample, steel forgings, iron and steel castings, powdered 
iron compacts, lead, iron or cadmium base die-castings, 
steel stampings, etc., are being used. Replacements for 
aluminum, copper and zine sheet include porcelain 
enameled steel, rubber on steel, metal finishes on steel, 
synthetic resin on steel, and glass. On many products, 
too, nickel plating, chromium striping and other metal 
decorations are either being eliminated entirely or are 
being replaced by paints and lacquers. 

Plastics also have been substituted in numerous in- 
stances in place of metal parts. Their many uses in the 
defense program, however, have exceeded all bounds of 
production, with the result that some types, notably 
those made from formaldehyde, have themselves been 
“caught in the draft” and are no longer available for 
substitution purposes on non-defense products. 








Resourceful (as always) and hard-pushed 
(as never before) engineer-designers have 
faced difficult times in the past months to 
find the materials upon which their com- 
plete products might be specified. De- 
fense developments have felt the pinch 
but little; semi-defense items have pro- 
duced some difficulties but peace-time 
goods planning has been brought many 
times to the literal stand-still. Through 
research, long range planning and changed 
production technique, many hundreds of 
substitution problems have already been 
solved. Here, in brief outline, are some 
of the answers found. 


“enn we 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 





4. 
Ji ond 


3efore discussion of those numerous substitutions 
which have already been effected on a wide range of 
products, it may perhaps be helpful to review briefly 
the current status of some of the more important mate- 
rials which are now restricted for defense use. 

Aluminum, because of its importance in aircraft con- 
struction, presents the most serious material shortage 
problem to manufacturers of non-defense products. 
According to available estimates, the current rate of 
domestic production amounts to about 600,000,000 Ib. 
a year, with production reaching 825,000,000 Ib. by 
1942. To this total supply, scrap metal will provide 
roughly 75,000,000 additional pounds. Requirements 
of the expanding aircraft program, however, are ex- 
pected ultimately to call for a production rate close to 
1,600,000,000 Ib. a year. In addition, the steel industry 
is expected to consume more than 160,000,000 Ib. of the 
white metal this year for deoxidizing purposes. 

Magnesium is in much the same situation as alum- 
inum. Current production is running at the rate of 
about 30,000,000 Ib. annually and work is now under 
way on a program to increase magnesium productive 
capacity to 76,000,000 Ib. by the end of 1942. To meet 
all of the expected demands in the aircraft and muni- 
tions field, however, it is estimated that a step-up in 
production to approximately 400,000,000 Ib. a year 
will be necessary. 

Copper, which is second only to aluminum in impor- 
tance as a strategic material, is becoming increasingly 
harder to obtain. While, according to OPM estimates, 
the total amount of refined copper available in the 
United States from all sources during 1941 may reach 
as high as 1,600,000 tons, combined military and civilian 
needs are expected to total 1,950,000 tons, thus indi- 
cating a shortage for the year of about 350,000 tons. 
This shortage may be further increased if shipping facil- 
ities to South America are curtailed, since about 500,- 
000 tons of the estimated available supply of copper 
are to come from Chile. 

Zinc, while not available at present in sufficient quan- 
tities for both national defense and civilian uses, may 
not be restricted for too long a period. According to 
the best estimates available, by the latter part of this 
year the zine industry will be producing the largest ton- 
nage in its history. Defense requirements, both of the 
United States and Great Britain may ultimately con- 
sume up to 50 per cent of the total zinc output, but that 
will still leave a quantity for non-defense uses approxi- 
mating 75 to 80 per cent of the slab zinc consumed in 
this country in normal years by all industries. 

Chromium, due to its importance as an alloying ele- 
ment, is widely needed in defense work. <A consider- 
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able supply of this material is still on hand, but since 
almost all ore used domestically is imported, any devel- 
opments which might lead to a cutting off of the supply 
would cause a serious situation according to the OPM. 
Consumption of chromite ore in the United States at 
the present time is at an annual rate of between 750,000 


and 800,000 tons. 


Nickel, another important alloying element, presents 
one of the worst of the metals shortages. The myriad 
of uses to which this metal is put in steel making and 
in armament production indicate an almost complete 
cessation of its use for non-defense purposes for at 


least several months to come. Shortages 


are due not to 


any lack of ore reserves, which are reported to be 
ample, but to lack of refining, smelting and concentrat- 


ing plant capacity. 


Steel demand for defense needs is centered chiefly 
in the alloy steels. Open hearth capacity is reported to 
be ample for the production of the low alloys, and 
electric furnace capacity is being rapidly expanded. For 
the present, however, steel output depends less on pro- 


ductive capacity and more on whether sufficient sup- 
plies of alloying materials are available. 

Plastics are in wide demand as defense materials but 
their present limitations as substitutes for metals may 
be gauged by the fact that, according to recent esti- 
mates, total production of the various kinds of plastics 
in the United States does not run much over 200,000,- 
000 Ib. annually or about 100,000 tons. The chief bur- 
den of the defense load seems destined to be borne by 
the phenolics and the vinyls. A tight supply situation 
already exists with respect to formaldehyde, and use of 
synthetic resins and plastics which are made either 
directly or indirectly from this material are sharply re- 
stricted. The vinyls are being used in heavy volume 
for insulating electric wiring and in some forms to 
replace rubber. Other plastics, such as cellulose ace- 
tate, the ureas and the acrylics are also gaining rapidly 
in demand but on nothing like the scale of the first two. 

Numerous examples of specific materials substitu- 
tions are to be found on various types of electrical 


SOME MATERIALS SUBSTITUTIONS ON WELL-KNOWN PRODUCTS 


Material 
Formerly Used 


Ice cube tray | Aluminum 


Product Part 


Thermometer | Aluminum 





Substitute Material 





Tinned copper; por- 
celain on steel 
Stainless steel; plastic 


























housing 
| Interior fronts | Aluminum stamp- | Stee!, cadmium plate 
; ing 
Refrig- — - ee 1 — T — [mmm an apni 
“aan Evaporator Stainless stee inned copper; enamel 
on steel 
Door handles | Die cast zinc Injection plastic 
Food compart- | Alloy steel Fabricated porcelain 
ment shelves | enamel stampings 
| Back panels | Asbestos | board _ Steel 
u uminum — inameled s heet stee 
Tub | Alt E led sheet steel 
Agitator uminum astic or porcelain 
A gi | Al Pl porcel 
Washi | | enameled cast iron 
shin "aaa (">a a 
asia Agitator | Zinc Cast iron 
, | bearing 
Wringer Aluminum Cast iron 
| Clutch handle | Die cast zinc Plastic 
| Reflector plates Aluminum | Plated sheet steel 
iaate | Heating ele- | Nickel-chromium | Non-nickel chromium 
cocaine | ments | resistance wire alloy 
| External ‘shell | | Nickel p plating © Vitreous enamel 
Chassis ‘| Steel Glass 
| Oven liners Stainless steel Porcelain enamel — 
stampings 
Oven vent Die cast zinc | Porcelain; japanned — 
steel 
Electric [Lamp stand- | Chrome plating | Synthetic enamel 
Ranges |_ 2s |_finish = 
| Single-wall | Aluminum Porcelain enamel on 
outer shell | | inner wall. Tinned 
1 
| steel on outer wall 
| Cooker pail Aluminum Porcelain enamel 
__| Reflector pans | Aluminum Chrome alloy 
Shields | Aluminum High-frequency iron 
Radi core coils 
adio ———oe $$ — 
Receivers | © ariable Con- | Aluminum Permeability tuners _ 
densers 
Chassis Plastic Glass 
| Finger wheel | Aluminum Steel 
a | Pole Pole hardware | Zinc galvanizing | Lead coatin 
ele- | & 
phone | Set chassis | Zinc-aluminum Thermoplastic 
Equip- alloy 
ment | Bus bars | Aluminum Copper 








Condensers | Aluminum foil 






Lead foil 


Material 


Subs i M ri 
Formerly Used titute Material 


Product Part 























| Pistons Aluminum alloy Cast iron _ 
| Cylinder heads | Aluminum alloy | Cast i iron 
Horn reson- Sheet aluminum | Sheet steel 
ator discs | 
Timing gears | Aluminum alloy Plastic 
Radiator | Die-cast zinc Plated, stamped steel. 
grilles or Lead- -antimony die 
| 
| casting 
| Speedometer | Die-cast zinc | Plastic 
| gears 
: i irate mee ai 
f.UtO- | Defroster tun- | | Die-cast zinc | Stamped steel 
mobiles | pel | 
| Shock absorber| Die-cast zinc | Case i iron 
guides 
: —— SE Fo pares 
Lock switch | Die-cast zinc Cast iron or Lead- 
housing | antimony die casting 
Radiator tubes | Brass | Copper 
| Storage battery| Antimony Calcium 
_ grids 
; oe — ; 
| Transmission |Nickel-alloy steel | Carbon - molybdenum, 
system chrome - molybden- 


um, manganese-mo- 
lybdenum alloys 




















) Front plate on Stainless steel Cast ii iron 
oil burner jet | 
housing | Cl a Ai aS Oe 
Vacuum Die cast st aluminum | | Injection plastic 
cleaner dome =e — 
| Printing press | Aluminum | Steel 
| feed board Nee ey 
| Conveyor | Brass at | Methyl methacrylate 
| apron rods | | _tesin 
Other ——— —e soreness 
Equip- | Pulley sheave | Aluminum | , | Moulded pla plastic 
ment | Fan blades _| Aluminum — | Moulded plastic ai 
Lathe face | Aluminum | Cast iron 
|_Plate ' sh hat 
| Drill Press | Zinc | Pressed steel 
Spindle Cap _| Tax! 
| Furnace | Zinc Black steel 
| inner liner 
Power wood | Zinc | Plastic 
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appliances. On refrigerators, for example, aluminum 
ice cube trays have been replaced by tinned copper and 
also by porcelain enamel. Cooling unit fronts and 
doors and vegetable pan fronts, also made of aluminum, 
are being replaced with enamel-on-steel. The butter 
storage unit, a new feature in many refrigerators, has 
been redesigned to use porcelain enamel, while meat 
storage pans and deep trays, some of which have been 
made of aluminum, have been changed back to porce- 
lain. Stainless steel on evaporators has been replaced 
by tinned copper or by enamel on steel. Food com- 
partment shelves, some of which have been made of 
alloy steels, may soon be made from fabricated porce- 
lain enamel stampings. On some refrigerators, asbes- 
tos board is being used for back panels to replace metal. 
Increased use of the acrylic resins, newest of the 
thermoplastic materials, is also indicated for 1942 model 
refrigerators. These materials, derived basically from 
coal, air and water, are used extensively because of 
their crystal clarity, “light piping” qualities and strength. 
Typical refrigerator parts made from these resins in- 
clude defrost indicator lenses, evaporator doors, evapo- 
rator panels and nameplates, crisper tray handles, stor- 
age bin knobs, meat keeper handles and outside name 
plates. Cellulose plastics, of which the basic ingredi- 
ents are cotton linters or wood pulp, and the styrene 
resins, derived basically from coal tar, are also sched- 
uled to be used widely in refrigerators. Parts fabri- 
cated from these materials include control knobs and 
wheels, corner trim pieces, drain tray handles, door 
handles, drip pans, crisper tray fronts and handles, 
evaporator frames, doors, door panels and handles. 
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ELECTRICAL MANUFACTURING, 
late J. F. McClure. 


succeeding 


Mr. Fletcher assumes his new responsibilities after 
an association of twenty-two years with the Gage 
organization. For the past ten years, he has been 
vice president and secretary, during which time he has 
been active in the general management of the company. 

Early in his publishing career, Mr.' Fletcher was 
editor and business manager of the ‘National Electrical 
Contractor.” He has been continuously active in 
industry, advertising and publishing circles and has 
served on numerous association and publishing com- 
mittees. For the past several years, he has been treas- 
urer and a director of Controlled Circulation Audit, Inc. 

Having a broad background of publishing experience 
and enjoying a wide acquaintance with the readers and 
MANUFACTURING, 
Mr. Fletcher has acquired a thorough knowledge of 
the characteristics of the field served by the publication. 


advertisers of ELECTRICAL 
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L. G. FLETCHER BECOMES PRESIDENT 
OF THE GAGE PUBLISHING COMPANY 


L. C. Fletcher has been elected president and treas- 
urer of The Gage Publishing Company, publishers of 
the 


Washing machines are also yielding their share of 
strategic materials to the defense effort. Here, use of 
aluminum has been reduced from an average of 6% to 
3 lb. per washer. Aluminum tubs have completely dis- 
appeared, with enameled sheet steel tubs taking their 
place. Die-cast zinc clutch handles are being replaced 
by plastic handles. Agitators, formerly made of alumi- 
num, are now being made of plastic. Porcelain enamel 
or cast iron has also been suggested for this 
replacement. 

Nickel plating on electric toaster steel parts is being 
minimized by first putting on a coat of copper under the 
nickel, or by placing a black oxide finish on the bare 
steel. Aluminum reflector plates are being replaced by 
plated sheet steel. Savings in the amount of nickel 
used on the external shell are effected by first bringing 
the shell to a high polish before plating so that only a 
thin protective coat of nickel is then required under 
the chromium. Nickel has been eliminated entirely 
from the shell on some toasters by vitreous enameling 
the surface. As to heating elements, one manufacturer 
states that it has been possible to substitute a non- 
nickel chromium alloy element for the standard nickel- 
chromium resistance wire formerly used by keeping the 
element temperature below a desired maximum heat. 

In the electric range field, where stainless steel and 
aluminum have been used for oven liners and broilers, 
porcelain enamel stampings are again coming into use. 
One manufacturer has substituted a porcelain oven vent 
for one formerly made from a zine die casting. On 
another range, the zinc oven vent has been replaced by 


(Continued on p. 110) 
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B 
F COURSE there are benefits to the producer 


of heavy duty products through the adoption of 

the principles of integrated product design; 
and very tangible ones, too! Machine tool builders 
know, a little late, that this is true; just as the makers 
of light and heavy duty consumer goods discovered the 
essential values in integrated design long since. 

For example, let us consider a case history selected 
from the records of a certain hydraulic press develop- 
ment. Before and after views are shown in the accom- 
panying illustrations and a few factual details may be 
indicated here. The old press, used extensively for 
general utility purposes, was chosen for revision and 
this product of the Metalwood Manufacturing Com- 
pany was 7 ft. high and weighed 2500 Ib. It was of 5 
ton capacity and provided with a foot control. The 
newer model is 5 ft. 2 in. high, weighs 1500 Ib., and has 
6 ton capacity. It is adapted for production work with 
a fast, automatically controlled stroke and a quick 
return for bushing pressing work. It is closely adapted 
to this service turning out as many as 50 pieces a min- 
ute. The electric controls can be set to stop the ma- 
chine if the parts are too large or too small thus assur- 
ing proper fits. The unit consists of an electric motor, 
hydraulic pump and control valve, control switches, 
relays, limit switches and gages representing the last 


BY KING FORBES 


PRODUCT DESIGN CONSULTANT 
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word in design and engineering as developed by manu- 
facturers who specialize in such equipment. Every 
part was designed to be functional and the welded 
streamlined casing combined all the brackets for the 
units to be assembled. Servicing and adjusting was 
made easier by a careful layout of piping and connec- 
tions to insure that they all offered ample clearance 
with full accessibility. Safety is an important feature 
and this was here secured by having all controls lo- 
cated conveniently for the operator, at the same time 





Just what have the builders of machine 
tools, heavy duty commercial equipment 
and similar product devices gained in tan- 
gible benefits through their adoption of 
and adherence to integrated engineering 
design principles? King Forbes — who 
grew up in the automobile industry, start- 
ing as a shop boy with a broom to become 
mechanical tool maker, tool designer, car 
designer, chief automobile engineer, color- 
ist, stylist, and assistant chief engineer in 
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gaining a clear view of the work to be performed and 
freedom from obstructions in bringing it to and taking 
it from the machine. Control adjustments have been so 
located that the operator cannot interfere with them. 
There are no corners or recesses to collect dirt and all 
surfaces are rounded off so that tools cannot be care- 
lessly placed to offer an accident hazard. 

This development is but one example of what is being 
done for and by machine tool builders and the tangible 
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NTEGRATED product design is 
not a ‘‘stylist’s’’ contribution to 
; ; 2 - . SW. FUSES 
industrial progress. Engineering for : 
performance, design for pleasing ‘en as) 
dramatization of function per- 
formed, and general arrangement 
for speed and safety of operations 
offer the basic product development 


of functional units as these Super- 
finishers of the Foster Machine Co. 


as ae Li ll) SOLENOID 
theme. Chrysler's superfinish pro- a v7NWI3 
cess became a notable production : = 
; ; | ” MAIN DRIVE STONE DRIVE 
accomplishment when such a line 3 a PCTS ean Ts 


was a reality. Multi-motion (A) ri pon ye ae 
principle applied to an automobile Fi Te 
crankshaft superfinisher (B). Verti- Petts: ae sie aa 4 eae 
cal operations (C) call for a response Ia : : : 
by integrated product design which Hage 
will similarly dramatize effective- re: et 
ness with no endeavor whatever to = i Tat 
inject “‘styling.’* (D) Multi-motion, , me 
superfinishing brings problems for : ae 
the electrical engineer who solved 1 mete 
¢ some of them as here indicated for 
€43 the Foster camshaft contour ma- 
chine also illustrated in (A) and 
B 


}* 


benefits gained through the application of modern engi- 








= neering design are certainly evident from the foregoing 
"J paragraph. 
ed Not so long ago there was devised a new refinement 
he in the surface finishing of metals which could only be 
ond effected by special machine operations upon the part to 
= be so finished. Thus, the process, the machine and the 
- results were all suitable for dramatization by the com- 
- plete product which produced the results. The Chrysler 
lo- Corporation was the developer of this process of super- 
* I pe P I 

1¢ 
PAS errr 
om charge of all engineering operations with 
al Buick and, currently, to be an important 
- factor in consulting Product Design — 

of undertakes to answer the question. Mr. 

Forbes has a distinguished list of past asso- 
ring hye 
a ciations and present clients. He has been 
ai with Yale & Towne, Taft-Pierce, Gen- 
sia eral Motors, Locomobile Co., Palmer- 

- Singer Automobile Co., and General 
faa Motors. In 1938, he turned to industrial 
<i product design consultation. 
ttt 

inishing and the surfaces are produced by multi-motion 

an perations to literally crystalline smoothness. In un- 
king lertaking to apply the principle a complete line of 
Nn sO nachines in a number of models, for various kinds and 
we pes and sizes of parts, had to be devised. Because 
dal | the complexity of the multi-motion operations the 
= iachines that resulted were desirably ultra-modern in 

very way. In the crankshaft finisher, abrasive hold- 
yeing 


S are driven by a battery of high cycle motors. In 
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the engine valve stem finisher, a vertical type with 
simplicity of lines and center controls proved logical. 
By thinking of this product line as a group of closely 
related functioning devices not only the character of 
the machines could be emphasized but their relation- 
ship to each other could be clearly maintained in the 
minds of machine tool men. It seems to me that the 
benefits of integrated engineering design, where the 
function was properly dramatized by the character of 
the machine, are very apparent here too. 

Thus, in the automatic, super-finisher for automobile 
engine camshaft contours, a product of the Foster Ma- 
chine Company (a division of International Machine 
Company), there is offered the appearance of a piece 
of modern home or office equipment completely con- 
cealing the many mechanisms, parts and units enclosed 
within. The machine is far from a simple one in its 
operations or in its working parts but it was deemed 
highly desirable to minimize complexity and emphasize 
the impression of functioning simplicity. Thus, four 
push-button stations control the four electric motors, 
hydraulic and coolant pumps, as well as closely co- 
ordinated electrical units entering into the operating 
cycle. Because the finishing of automobile engine cam- 
shaft contours has always been considered a difficult 
operation the entire character of this machine was 
directed toward simplicity, once again dramatizing the 
achievement of the machine builder. 

Chief Engineer Terbrueggen of National Broach & 
Machine Company tells me that their new, fully auto- 
matic, ultra-precision, gear finisher requires no particu- 
lar skill or judgment in its routine handling so that one 
operator can serve a battery of them. Precision in the 
shaving of gears is here brought to an almost unbe- 
lievable degree of accuracy at the same time gaining a 
high rate of production in the output of interchangeable 
parts. What did the builder gain by over-all integrated 
engineering design? Only a glance is necessary to gain 
the impression of streamlined, efficient appearance. The 
superlative engineering and performance accomplish- 
ment of this product are exemplified in every detail of 
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SOME miscellaneous examples of the application of the principle of 

integrated design. (A) Micromatic’s hydrohoner is one of the 
closest approaches so far achieved to the operatorless machine. In 
micro-finishing valve stems one completely automatic operation re- 
moves 0.0015 to 0.0025 in stock from reamed valve stem guides at the 
rate of 200 pieces an hour to uniformity within 0.0005 in. and bore 
accuracy limits of 0.0001 to C.0002 in. (B) Doall V-26 of Continental 
Machines, Inc. offered a good example of job-advantages for integrated 
design. Convenient controls and band saw welder and annealer as 
well as built-in job selector and work-lighting are indicative of 
features provided. (C) The Doall precision surface grinder is an 
honest, all-around expression of its own effectiveness, too. Here, 
electronic control of cross table feed yields a surface finish to within 
three micro-in. and flatness to within 0.0000001 in. to offer an un- 
paralleled achievement. The electronic, cross feed timer automatically 
meters the current to the cross feed motor at each reversal of the table 
and can be adjusted to give cross-feed increments of from 0.015 to 
0.150 in. (D) A close-up of wheel, light and support of this grinder. 


control levers, handwheels, switch buttons and gages, 
all located for most convenient operation. The setting 
graduations, vernier and indicators are very plainly 
marked and handy for quick, easy readings and check- 
ing. A sliding cover is provided to keep chips from 
flying about when work is in progress. Perhaps the 
streamlined exterior surfaces of this product give little 
indication of the amount of engineering and tool work 
necessary to make the many functional parts and units 
required for operation, but the impression of working 
efficiency of the machine benefits producer, purchaser 
and operator, in the opinion of the manufacturer. It 
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seems to me that this conclusion is certainly a legitimate 
one upon which to build. 

Most recent of machine tool design trends is that 
toward the completely automatic machine. A good ex- 
ample of this is the Micromatic Hone Corporation's 
hydrohoner. This machine is an outstanding example 
of the machine tool builder’s progressive development 
toward highly efficient precision equipment. It can re- 
move a substantial amount of stock, size uniform dia- 
meters with dimensional accuracy to low tolerances and 
also give virtually any degree of desired planar surface 
smoothness. A few of the engineering features are the 

motor driven, double hydraulic pump, va- 
riable control valve and related electrical 
controls. Hydraulic expansion feed of 
the abrasive hones and of the differentially 

(Continued on p. 116) 


ARTS could easily have been left ex- 

posed (A) in the development of the 
ultra-precision gear finisher of the National 
Broach & Machine Co., but functional 
effectiveness as related to the performance, 
safety factors, cleanliness for sustained and 
uninterrupted operation of the machine 
all called for (B) full attention to over-all, 
or integrated, product design values. 
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BY G. R. ANDERSON 


CHIEF ENGINEER, ELECTRICAL DIVISION 
FAIRBANKS, MORSE & CO 


NY WORTHWHILE discussion of the specifica- 
tion or selection of motors should avoid taking 
in too much territory. The present comments 

and suggestions will therefore be limited primarily to 
ac. motors and their application to industrial equipment. 
Furthermore, since it is not possible to set up standards 
or guide posts to fit every conceivable problem, the dis- 
cussion will be somewhat generalized. 

Industrial motor business is compli- 
cated because it is highly technical and 
inevitably involves more than two parties. 
It is not like ordinary business where the 
ultimate customer or user does the select- 
ing. Motors are built to drive machines, 
devices or appliances and a large per- 
centage pass from motor manufacturer to 
the machine or appliance manufacturer 
before reaching the ultimate customer. 
While it is true that this complicates the 
problem of motor selection it can also be 
pointed out that there are many advan- 
tages in having a double check to see that 
the right motor is applied. 


Squirrel cage motor characteristics relat- 
ed to some typical machine applications. 
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Whenever it comes to the question of who should 
take the responsibility of selecting the motor, a diver- 
gence of opinion may be expected. However, in fair- 
ness to all parties concerned certain fundamental con- 
ditions exist which should be recognized. 

There are few arguments, if any, against the machine 
or appliance manufacturer selecting the motor when 
all conditions affecting the application are known and 
familiar to his design or engineering organization. For 
example, no one questions the responsibility of the re- 
frigerator, washing machine or vacuum cleaner manu- 
facturer in selecting the motor. They have full knowl- 
edge of the power supply, mounting, enclosure, load 
and torque requirements. Special problems can be con- 
sidered in cooperation with the motor manufacturer. It 
is a two party transaction. 

There are thousands of cases, however, in which all 
the factors are not fully known to the machine tool or 
appliance manufacturer. This is particularly true in 
the application of motors to machine tools. It then 
becomes a three party transaction and the ultimate pur- 
chaser or user obviously should. participate in the selec- 
tion and specification. The user is interested in seeing 
that the correct power supply has been specified; that 
the motors are satisfactorily selected from the stand- 
point of maintenance, repair, replacement or inter- 
changeability so far as these are important in his plant 
operation; that the motors are of a mechanical con- 
struction suitable for the particular installation ; that the 
rating and characteristics are proper for the work to 
be done. 

Some typical examples of why the user is vitally in- 
terested in the type and kind of motor he receives to 
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drive the machine of his purchase can be readily illus- 
trated. A plant manager may decide to standardize on 
enclosed, fan-cooled motors in preference to open motors 
to obtain added safety and continuity of service. This 
is certainly a selection beyond the dictates of the ma- 
chine tool manufacturer. Even though a particular 
machine tool may be satisfactorily operated with an open 
motor, the use of an enclosed motor may be required 
by its proximity to other machines or the possibility of 
future relocation. 


Powering the special purpose, high-pro- 
duction, sustained-use machine tool is not 
a casual matter in any engineering-design 
department. So closely co-ordinated must 
be the motor characteristics, control fea- 
tures and performance accomplishment 
that close team work by motor manufac- 
turer, machine builder and machine pur- 
chaser and specifier is highly desirable. 
Mr. Anderson, whose activities are con- 
tinually related to just such three-party 
collaboration for best results, offers some 
helpful suggestions, based upon _highly- 
realistic experience. 





The matter of interchangeability is also of utmost im- 
portance in modern industrial plants. If enclosed or 
protected motors are desired for this reason, then the 
user has a perfect right to so specify. He may even 
have occasion to limit his specifications to enclosed 
motors that are 100 per cent interchangeable, with cor- 
responding open motors, where such are available. 
From the standpoint of interchangeability the universal 
adoption of the National Electrical Manufacturers’ As- 
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GPEED-TORQUE characteristics of a general 

purpose, squirrel cage motor compared with 
those of a specially-designed motor for punch 
press service. Working range is shown in heavy 
lines. A 10 per cent speed change represents 
app. 210 per cent change in load on the general 
purpose motor (AB) but only 110 per cent 
change in load on the special motor (AC). 


sociation frame dimension standards has made this 
achievement one not to be duplicated elsewhere. 

The ultimate user should also have the right to insist 
on motors of adequate quality, strength and endurance. 
Motors and control usually represent only a fraction 
of the total cost of a machine tool. A low first cost does 
not necessarily mean a low overall cost. How often 
this is brought home strikingly in everyday purchases 
is well known. 

The customer should also have the right to specify 
the type of bearings for his motors unless this is in- 
herently tied up by the characteristics or requirements 
of the machine tool. 

When it comes to the rating of the motor this in- 
volves not only selection of horsepower and speed but 
also time and temperature. The proper selection of 
horsepower and speed is obviously the responsibility of 
the machine tool manufacturer. Likewise the specifica- 
tions pertaining to time and temperature will be under 

his control. Following, Nema standards, 
he has the benefit and guidance of the 


PEED-TORQUE char- 
acteristics (Fig. 4) of 
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special motor using com- 
bination of high-torque 
rotor and both multi- 
speed and multi-voltage 
connections. The 7/4 hp. 
vertical, enclosed, fan- 
cooled motor (Fig. 5) 
and control with special 
windings and character- 
istics for operating cen- 
trifuges. Wiring diagram 
(Fig. 6) for the centri- 
fuge drive. Closing con- 
tactors I,A,B, give low- 
speed, high torque. 
Closing II, A gives high 
speed, lowtorque. Closing 
III, B gives high speed 
high torque. 


Fig. 5 
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curves (Fig. 2) illus- 
trating improvement in 


torque and kw. input a60 
when special, high gy 
torque motors are used WwW 
for applications where W 
acceleration and deceler- 3240 


ation are important, 
App. WR2, in Ib.-ft.- 
squared (Fig. 3) for con- 20 
ventionally rated squirrel 
cage motors. 


5 20 
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combined experience and judgment of practically all 
the leading motor manufacturers in this country. 
Special applications may, however, involve the prob- 
lem of rating due to its being influenced by required 
modification of characteristics. Most motor manufac- 
turers have a wide selection from which to choose. 
These are designated by the type of motor or in some 
similar manner. They cover not only various mechani- 
cal constructions offered but also single, multi or ad- 
justable speed motors with a variety of torque charac- 


Fig. 6 
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HIGH TORQUE 
MOTOR 


teristics. With this wide range of motor selection avail- 
able, who should be responsible for selecting the proper 
type? There are three parties at interest. 

When a question of this nature arises there are bound 
to be differences of opinion as to who is in the best 
position to specify the type of motor most suitable for 
the job. The machine tool manufacturer has data on 
the power requirements of his machine. The motor 
manufacturer has intimate knowledge of characteristics 
and rating. The user of machine tools has a wide range 
of worthwhile information based on experience in op- 
erating, servicing, repairing and checking all types of 
equipment under many different conditions. All three, 


KW INPUT GENERAL 
SX PURPOSE MOTOR 


Nea 
{| ba 





50 100 i50 200 250 300 350 400 
KW INPUT % °° 


therefore, are vitally interested and should share in the 
responsibility of specifying the motor. When the ad- 
vice or recommendations of one are ignored the result 
may be misapplication and consequent trouble. If this 
occurs the user is the one who suffers most through in- 
terruption to production schedules, delays, inconveni- 
ences and perhaps the cost of replacements. There are 
few unselfish arguments that can be put forth for ex- 
cluding the ultimate customer from participating in 
motor selection. He should be the most interested of 
the three. 

One of the most useful services that the motor manu- 
facturer can provide is to make available to machine 
tool manufacturers and motor users technical data in 
simplified form that can be used as a guide in selecting 
motors. This is particularly true for the many new 
and special applications that come up each day. Some 
of these difficult problems will require special motors, 
others may be handled by standard motors if the proper 
type is selected. 

This discussion is not intended to cover technical 
data on the more common general purpose applications 
illustrated by motors required to drive pumps, elevators, 
hoists or conveyors. Practically all leading motor manu- 
facturers list motors with proper characteristics for 
these applications. However, the basic principles can 
be applied to more complicated problems when funda- 
mentals are better understood. 

All motor applications include conditions where ac- 
(Continued on p. 130) 























































































































BY G. K. THROCKMORTON 


PRESIDENT 
RCA MANUFACTURING COMPANY, INC. 


EWSPAPER headlines tell us that our National 
| \ Defense Program is threatening great hardship 
to hundreds of American industrial establish- 
ments, big as well as little. Everywhere, that program 
is making necessary major readjustments to meet de- 
fense needs and to permit the carrying on under what- 
ever handicaps, of some regular commercial business. 
A year or so ago, some manufacturers may have 
thought that, while others were occupied with defense 
contracts, they could solidify their commercial position 
at the expense of their competitors. If such an attitude 
existed, it was, of course, not only unpatriotic, but 
downright shortsighted—shortsighted because it failed 
to recognize the great changes the defense program 
was going to force upon our domestic economy. It 
should have been obvious that tremendous quantities 
of raw materials and productive capacity would be re- 
quired. And, further, that these supplies and facilities 
would have to be secured largely at the expense of com- 
mercial business activity. 

Two years have passed since the beginning of the 
armed conflict in Europe. During those two years, we 
have seen the Federal Reserve industrial index climb 
from an average of 104 to 162 per cent (July estimate) 
—an increase of 55% per cent. This rise in itself has 
placed a heavy burden on business management. 

We have seen our nation move gradually, but surely, 
from a peace-time economy to a war-time economy, with 
all that this is entailing, and will entail further, in the 
way of government control and direction of business 
enterprise. These have been, and are, trying days for 
business management—but American business manage- 
ment has proved, and will prove, equal to the task. 

These are days when management cannot afford to 
be hidebound by tradition. These are days when the 
word “impossible” has become un-American. The 
President’s declaration that the United States must be- 
come the Arsenal of Democracy has focused attention 
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on the fact that this is an industrial war. Previous wa 
have been largely men against men. This war is m: 
chines and men against machines and men. The ma 
chines (tanks, planes, trucks) are products of industry 

In this war, we have two kinds of soldiers and sailors- 

those who are actually engaged in the armed service 
and the production soldiers and sailors—those who ar 
engaged in the equally important task of building th: 
fighting machines. “The Man Behind the Man Behind 
the Gun” is just as surely in this war as the man i 
uniform. 


{3 FLEXIBILITY IN INDUSTRIAL PLANNING 


EWS of the declaration of war by England 
came on Sunday, September 3, 1939. I want 
to review our reaction at RCA Manufacturing to it. 
A meeting was immediately called for that same day 
of our key executives (they were reached on nearby 
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golf courses, at the seashore and other vacation points). 
The purpose of the meeting was to discuss the possible 
extent our business was going to be affected by the 
extension of the European War and what steps could 
be taken immediately to set our house in order to meet 
the new conditions which events might impose upon us. 

We knew, for example, that our export business 
would be affected at once. We had a substantial busi- 
ness in the British Isles and with the Mediterranean 
countries. Again, a large order for radio sets was being 
built for Turkey. Because of the peculiar wave band 
coverage, these sets could not be used in the United 
States and changes would have to be made in the circuits 
if we wanted to use them in other export markets which 
might still remain open. The status of this order, and 
hundreds of others, had to be checked to determine how 
to minimize the company’s liability in case events would 
make it impossible to deliver the merchandise to our 
foreign customers and, equally important, to collect 
the money for the merchandise. 

Certain raw materials essential to our business are 
imported. Our position on all of these raw materials 
had to be studied immediately and steps taken to fortify 
ourselves against the future — Swedish iron from 
Sweden ; shellac (large quantities of which are used in 
our Victor and Bluebird records) from India; copal 
gum from the Dutch East Indies; mahogany from 
Africa; mica from India; mineral wax from Germany. 
Of course, it would be impossible to fortify ourselves 
for the entire duration of hostilities, for no one knew 
then, nor knows now, how long hostilities will continue. 
Having fortified ourselves for a reasonable length of 
time, then the next step was to put our research eng- 
neers on the job to develop alternate materials (substi- 
tutes) and to conserve our supply of “virgin” material 

To each one of our vice presidents was assigned 4 
major problem on which to make detailed studies. Ot 
course, each one of these executives could call on the 
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rest of the organization for support in making these 
studies. Some examples follow: 


Assignment No. 1: Reduction in the number 
of models, types and sizes of all commercial prod- 
ucts. Purpose—to reduce engineering time, tooling 
and to achieve further standardization of components, 
greater manufacturing efficiency and greater mate- 
rial utilization. 

Assignment No. 2: Materials and inventories 
—Immediate requirements and future requirements. 
Forecast what raw materials and components would 
be affected by the war conditions, and when. 

Assignment No. 3: Manufacturing facilities— 
Complete analysis of existing facilities and possibility 
of adapting them to defense business. 

Assignment No. 4: Finance—The effect of war 
economy on credit and collections, foreign exchange 
and the financial requirements for the expansion of 
manufacturing facilities for defense business. 





— » 
MOWMMUOW : 


Assignment No. 5: Personnel requirements 
of the defense program—Analysis and classification 
of the capabilities of our existing personnel and the 
possibilities of using these capabilities in other fields. 

Assignment No. 6: Morale—The distribution of 
factual information to the organization on current 
developments and their effect on our activities. To 
maintain morale and to keep customers informed on 
the problems which would be affecting our organiza- 
tion which, in turn, would be bound to affect their 
organizations. Education—Training of the organi- 
zation to meet the needs of the defense program. 
Later, as the war progressed and our National De- 
fense Program became more urgent, we added other 
assignments : 

1—A Director of Priorities to centralize respon- 
sibility for securing the necessary priorities, keeping 
the organization informed on the effect of priorities 
on our business and to handle all reports having to 
do with materials with the government departments. 

2—A Director of Subcontracting to see to it 
that as much of our government work as possible is 
subcontracted. Also, to offer our excess facilities 
(wherever and whenever they might occur) to other 
manufacturers — in other words, to act as a sub- 
contractor. 


SUCCESS AND THE HUMAN ELEMENT 


UCCESS of any business organization (the same 
S goes for political, religious and other forms of 
human organization) depends upon the men and women 
who make up the group. An industrial establishment 
consists of buildings, machinery, materials, money with 
which to finance operations and men and women. It is 
the men and women who transform lifeless buildings, 
equipment and material into a throbbing, living organi- 
zation, turning out products for use, both for individ- 
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ual requirements, as well as the defense requirements 
of our nation. Therefore, it is to the human side of the 
business that executive management must direct the 
major portion of its time and thinking. If the human 
side of the business is properly organized, the other 
phases of the business automatically are taken care of. 

In any large business organization, the thinking and 
efforts of thousands of individuals must be coordinated 
for a common purpose. That common purpose is the 
success of the institution of which they are a part. There 
must be recognition of the fact, on the part of all of 
the workers, that only as the organization succeeds can 
the individuals in the organization succeed. Further, 
that the success of the organization depends upon the 
individual and combined efforts of all of the members 
of the organization. And again, that it takes a success- 
ful business organization to provide good working con- 
ditions, pay fair wages, give continuity of employment 
and opportunity for advancement. If this basic view- 
point is understood by all of the people in a business 
organization, then the problems of management are 
greatly simplified. However, it is no easy task to have 
this basic viewpoint adopted by all of the workers, but 
it can be accomplished. 

Getting all of the workers to feel that they have a 
part in the success of the organization is largely a ques- 
tion of widening the concept of management. Some 
consider “The Management” as the top executive staff. 
The wider concept of management is that it embraces 
all of the workers in an organization. The worker on 
the bench, the toolmaker, the draftsman, the sweeper, 
the stenographer, all have to organize their work if they 
are to be efficient. In organizing their work, they have 
to think. The combined thinking of all of the workers, 
directed at the problems which they individually face 
in doing their daily jobs, can produce astounding re- 
sults. No amount of executive direction can make up 
for the lack of interest, lack of enthusiasm and a lacka- 
daisical attitude on the part of the other members of 
the organization. A business organization is a team— 
and a winning team does not depend upon the Captain 
alone, it depends upon teamwork. In a business organ- 
ization, you can’t say that “This man is important and 
this one isn’t.” They are all vitally important. 

(Continued on p. 140) 





Today, maintains forward-looking Presi- 
dent Throckmorton of RCA Manufac- 
turing Company, is the time when business 
must prepare for the future. Implement- 
ing those views by far-reaching policies 
affecting men, organizations and products, 
too, Mr. Throckmorton shows what can 
be done in terms of broadly applicable 
programs and encouragements. RCA 
will be prepared. How about your 
organization ? 








































| 
| 
| 
| 








Vow hak Television 


OW that commercial television is a reality and 
N transmitters are in operation, who will build 

the enormous numbers of television receivers 
ultimately to be in demand? Of course, the pioneers 
have been through the preliminary stages of design, 
development, construction, and field tests, and already 
have placed standard receivers of their manufacture on 
the market. These pioneers have shown great vision, 
faith, and courage, and justly should reap abundant 
rewards. 

Since many electrical manufacturers undoubtedly will 
undertake to participate in television receiver develop- 
ment, but may have delayed active work for various 
reasons, a review of the current situation should be 
most timely. Obviously, if past experience offers good 
precedent, much time must elapse in this product field 
after preliminary designs have been completed and 
before a well-performing and appearing competitive 
television receiver can be placed on sale with guarantees. 
Field tests must be made for performance of factory- 
produced television receivers in various locations and 
surroundings, especially those of first purchasers whose 
comments may be valuable, before they can be placed 
on a regular production basis and released for general 
sale. It is believed that the ingenuity of engineers will 
surmount any threatened scarcity of customary mate- 
rials during the present emergency, and it will be re- 
called that radio sales boomed shortly after the last one. 

The free-for-all hectic sales conditions which accom- 
panied early radio receivers are hardly likely to apply 
to television (which lacks the novelty of early radio) 
largely because of the excellence of theater and home 
sound motion pictures. The purchaser of a television 
receiver may be expected to be quite discriminating.* 

Furthermore, the FCC transmitter requirements are 
such that once receivers are sold to the public they shall 
be able to reproduce transmitted televised scenes during 
their entire useful lives. All transmitters must trans- 


* See also “If I Were A Maker of Television Sets,” EtLec- 
TRICAL MANUFACTURING, October 1939. 
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mit not only picture signals but synchronizing, or 
“syne,” and other signals (Fig. 1) in constant repetition 
for operating television receivers. Here the limitations 
end, however. There are no restrictions as to the man- 
ners in which the transmitted signals may be utilized to 
reproduce the transmitted pictures. This gives engi- 
neers opportunities to develop receivers and the por- 
tions thereof in any suitable manner. While at present 
there may appear to be but a relatively few circuits 
available for this accomplishment, still simpler and more 
economical means of obtaining results may be found. 

The heart of the modern television receiver is 
the cathode-ray tube*—an oscillograph capable of 








With regular television programs an es- 
tablished reality, and the broader accept- 
ance of the service and the facilities to 
transmit and receive a strong probability, 
the question arises as to just what may be 
done by the alert manufacturer who wishes 


showing both the position and the intensity of its rap- 
idly-moving electron-beam end or scanning spot at any 
instant upon its luminescent (or fluorescent) picture 
screen. It also is known by such names as picture tube, 
kinescope, oscillight, etc. In response to signals received 
from the transmitter, the scanning spot moves from left 
to right (and slightly downward) to reproduce in light 
and shade closely-spaced near-horizontal lines of picture 
elements, comparable to the dots of half-tone reproduc- 
tions, at the rate of millions per second. 

*See “Cathode Ray Tube Facts For The Specifier,’ Sep- 
tember 1939. 


television receivers 
must respond. The sig- 
nals marked *‘picture’’ 
are the camera or 
picture-element signals. 
H is the time from the 
start of one line to the 
start of the next line. 
HS is a horizontal sync 
pulse. The two stag- 
gered sets of control 
signals are received 
alternately for inter- 

lacing 
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BY CHARLES R. UNDERHILL 
CONSULTING ENGINEER 


Picture Reproduction.—A televised scene is repro- 
duced at the receiver through a shuttle-like movement 
of the scanning spot as it continually moves to and fro 
and more gradually downward in a zig-zag manner 
across the picture screen until it arrives at the bottom, 
when it more quickly zig-zags its way upward to start 
another series of lines of picture elements. Picture 
reproduction occurs only during movements of the scan- 
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to participate. Granted that the restric- 
tions enveloping other products of a similar 
nature, and the materials entering into 
them, are acute; the possibilities still re- 
main, for today and for the inevitable 
tomorrow. Time now to prepare. 
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ning spot to the right. Movements to the left and 
upward are darkened “fly-backs” or retraces of the 
extinguished or “blanked” scanning spot. The term 
““fly-back” herein refers only to the horizontal blanked 
retrace of the scanning spot. Thus out of 525 lines 
transmitted, only 485 may be “active,” the remaining 
40 lines being consumed during the vertical blanked 
retrace period. A portion of the 485 active lines also 
is consumed during the blanked fly-back periods. The 
greater portion of each active line is available for the 
reproduction of picture elements, however. The scan- 
ning spot may travel about two miles per second to the 
right while reproducing picture elements, and about 


Fig. 2 


START OF FIELD 2 


START OF FIELD 1 
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eleven miles per second during the fly-back periods to 
the left. Nothing appears to move in a television sys- 
tem except the details of the reproduced scene, however. 

In a general way, a televised scene is a motion picture 
simultaneously photographed and reproduced at a point 
distant from the transmitter in near-horizontal lines 
of “dots” or picture elements of varying degrees of light 
and shade. Each reproduced picture, consisting of hun- 
dreds of lines of picture elements, is called a frame as in 
motion-picture terminology. The frame repetition rate 
is 30 frames per sec., instead of 24 frames per sec. as in 
motion pictures. Each frame consists of two “fields,” 
interlaced two to one (Fig. 2), so that the eye views 
each reproduced picture twice per frame period, as in 
motion pictures. Hence the field repetition rate is 60 
fields per sec., which matches the frequency of the elec- 
tric service in most locations. Each field in any frame 
consists of a series of double-spaced lines between which 
the double-spaced lines of the succeeding field must fit 
to form the complete frame. 

The division of each frame period into two field 
periods has several advantages: (A) Due to the per- 
sistence of vision of the eye, flicker is avoided by caus- 
ing the eye to view the picture twice during each frame 
period of 1/30 sec., hence 60 times per sec. The picture 
screen also has a picture-element persistence or memory 
due to the fact that the light does not “fade out” imme- 
diately after the scanning spot has passed. (B) Any 
static disturbances tend to be distributed rather than 
bunched in the picture. (C) The field repetition rate 
of 60 fields per sec. has advantages in receivers oper- 
ated on 60-cycle service in that ac. ripples after filtering 
match the vertical sync signals at every service cycle. 

At the completion of each field, the scanning spot is 
extinguished and returned while blanked to the top of 
the frame to start reproducing another field. The 
frames follow one another in rapid succession as in 
motion pictures which televised scenes resemble except 
that each complete individual picture or frame tends to 
resemble a half-tone reproduction upon close inspection. 

Camera Signals and Picture Elements.—Among 
other components, a television transmitter comprises a 
camera with a lens and a photoelectric plate upon which 
light reflected from the scene to be transmitted is 
thrown to change the light-image into a corresponding 
electron-image. The camera tube is substantially like 
(Continued on p. 120) 


LTERNATE lines 
(Fig. 2A) of inter- 
laced active picture 
elements. No fly-back 
portions of the active 
lines are shown. Full 
lines represent the lines 
of Field 1; dotted lines 
represent those of Field 
2. Inactive lines (Fig. 
2B) during vertical re- 
trace periods. The full 
lines of Field 1-end at 
the beginning of Field 
2 and the dotted lines 
of Field 2 end at the 
beginning of Field 1. 
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NEW inccuanrear PARTS, EQUIPMENT, 


RQ 
(A) FLEXIBLE DRIVE SHAFT COUPLING 

(A) Six types of reversible couplings for shaft diameters ranging from 14 to 
134 in. consist essentially of two metal caps, two rubber bushings and a metal 3 
spacer which when assembled furnish a slip-proof drive capable of trans- t 
mitting torque. Features of this new line of flexible drive shaft couplings, a 
each type of which is so designed that it can be used with different size shafting P 
at each end, include fast assembly, smooth exterior, and silent operation. " 
They will compensate for high parallel and angular misalignment depending 7 
on the size of the coupling. Distances between shaft ends can range from . 
approximately 34 to 1% in. on the larger sizes, the only requirement being a 
that the ends of the shafts must project through the rubber bushing. Harris ( 
Products Co., 5408 Commonwealth Ave., Detroit, Mich. ; 
(B)| New type roller-arm actuator for ac. and de. precision switches combines P 
the advantages of % in. over-travel, large reduction in effective operating . 
pressure, and construction suited to high speed cam operation, thus providing a 


a means of adapting these switches to a wide variety of applications. Com- 
prises a nickeled steel arm carrying at one end a graphite-impregnated, 
self-lubricating plastic roller and pivoted on an oil-less bearing at the other (] 
end. A phosphor bronze spring transmits actuating force to the operating 





button of the switch and absorbs excess movement at the roller. Mu-Switch : 
Corp., Canton, Mass. e 
(C) Multi-spot heat’ control of the electronic type for use with high speed : 
welders to eliminate the effect of induction on current values and permit a 
the provision of varying amounts of current for different welds in the same . 
machine cycle. Provided with a number of dials on the panel corresponding = 
to the number of different welds for which current control is desired. Only (] 
two wires are required to connect the unit into the welding circuit. When d 
the machine has completed its cycle the heat control resets itself, always th 
returning to the starting point since its operation is controlled by the function- by 
ing of the sequence timer. With this multiweld heat control, speeds as high p 
as 400 individually controlled welds a minute may be regularly obtained. n 
Weltronic Corp., East Outer Drive, Detroit, Mich. t] 
D) Single layer wound on a low power factor steatite tube, the winding " 
covered with a moisture-resisting insulating material which protects the wire, : 
this 244 meter band radio frequency plate choke is especially applicable to h 
transceivers, 24 meter mobile transmitters, therapeutic and diathermy 
equipment. With this type of construction, possibilities of breakdowns (] 
(C) WELDING HEAT CONTROL between turns or winding collapsing under operating or overload currents p 
are eliminated. Mounting is by means of the wire leads. Other sizes available i. 
are for the 5, 10, 20, 40, 80 and 160 meter bands. Ohmite Mfg. Co., 4806 fe 
: Flournoy St., Chicago, Ill. i 
A P 
(E) New, more complete line of dynamotors for all aircraft, sound and other 9: 
power supply uses. Includes single output units ranging from a tiny model = 
rated up to 15 watt to a large model capable of 850 watt output, with all J. 
intervening ranges for every receiving and transmitting application, totally ” 
> - enclosed or ventilated. Designed to effect savings in cost, space and weight, (] 
ee ee eee in conformance with present aircraft requirements, is the new combination oO 
: . double input and double output dynamotor for both receiving and trans- tt 
T mitting., Pioneer Gen-E-Motor Corp., 5481 Dickens Ave., Chicago, Ill. fr 
(F) For built-in use in motors, valves, gongs or lights, this time delay relay a 
possesses a 4 in. diam. clock face dial and time set pointer for convenience in “ 


making timing adjustments. Can be arranged to hold a circuit open or 
closed. Ranges are 120 sec. in 1 sec. divisions and 20 min. in 10 sec. divisions i 
in two available models. Has its own cycle initiating push button which 





.D) R. F. PLATE CHOKE 





(E) DYNAMOTOR 





(F) TIME DELAY RELAY 
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when depressed disengages a toothed clutch to reset the timer. Releasing 
the button closes one set of contacts and opens the second set, and engages 
a clutch so that a self-starting synchronous motor holds the contacts in 
position during the preset interval. At the end of the interval, the first 
set of contacts opens, the second set closes, and both remain in these positions 
until another cycle is initiated. Contacts are 34 x 3/32 in. coin silver, open 
with a snap action, and are rated at 10 amp., 110 volt, 5 amp. at 220 volt ac. 
non-inductive load. Eagle Signal Corp., Moline, Ill. 


(G) High-voltage, low-pressure crystal pickup cartridge now makes available 
L.4fvolt output at 1000 cps. with only 1 oz. needle pressure. Designed for 
permanent point needles, it will give improved performance and save record 
wear. Wide-range response assures lifelike reproduction of full frequency 
range. Set screw permits changing of needle without replacing entire cartridge. 
Six types are available with minimum pressures from 1 to 2 oz. with outputs 
as high as 5% volt. Shure Brothers, 225 W. Huron St., Chicago, III. 


H) Solenoid-operated multiple switch with a new construction principle 
offers maximum efficiency and dependability. Wiping contact of plated 
copper contacts assures good electrical connection. Break is fast, reducing 
arcing to a minimum. Open construction provides accessibility for wiring 
and maintenance and tight-fitting cover keeps out dirt and dust. Unit is 
fool-proof, compact and has minimum number of wearing parts. Can be 
used for controlling 110 or 220 volt, single or polyphase circuits with or with- 
out relays. Vallen, Inc., Akron, Ohio. ; 


(1) Combination coil winder which permits selection of high speed winding 
driven directly from the motor shaft or high torque at lower speeds driven 
through a back-gear arrangement. A foot pedal synchronizes control of the 
brake, motor switch and variable speed. A turn counter, up to 10,000, is 
provided and may be set to automatically stop the winder on any desired 
number of turns. When this predetermined number of turns has been wound, 
the counter through a solenoid and suitable linkages returns the speed control 
to zero, turns off the motor switch and applies the brake. Will accommodate 
wire sizes from #40 to as large as #8, winding them into coils up to 8 in. diam. 
and 8 in. long, at speeds up to 5000 rpm. Globe Tool & Engineering Co., 
Dayton, Ohio. 


(J) Primarily for machine tool use, this new, improved solenoid is compact, 
powerful and cannot be harmed by oil or coolant. The cloth taped coil is 
impregnated with oil and water-resistant varnish. Improved construction 
features include plunger guides of phosphor bronze; stronger mechanical 
structure and integral feet and side plates; and more and heavier rivets. 
Pull exerted by the solenoid plunger at 110 volt ranges from a maximum of 
23 lb. at zero stroke to 5 lb. when the piunger is extended 1 in. Corresponding 
current flow ranges from .76 amp. at zero stroke to about 5 amp. at 1 in. 
John S. Barnes Corp., 301 S. Water St., Rockford, Il. 


(K) High speed coil winding counter for direct connection to the motor shaft 
or for operation through a flexible shaft. Counts at speeds as high as 9000 
turns per min. with motor wide open. Pointers have specially designed 
friction hubs which afford large bearing area for dependability and minimum 
wear. Adjustable base provides for easy alignment with motor. Reset to 
zero is accomplished with a single motion, pointer design giving instant 
visual check of reset. Deducts turns taken off the coil in case of over-run, 
permitting accurate winding at high speed. Large, legible figures read to 
10,000 turns. Production Instrument Co., 710 W. Jackson Blvd., Chicago, Il. 
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K) COIL WINDING COUNTER 
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G) LIGHTWEIGHT PICKUP CARTRIDGE 





(I) COIL WINDER 
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(AA) CIRCUIT INTERRUPTER 


(AA) Non-automatic, 100 amp. circuit interrupter for disconnecting or 
interrupting ac. and dc. circuits in hazardous locations. Manually operated, 
it is designed for 250 to 600 volt on ac. circuits and 125 to 250 volt on de, 
circuits, the units being rated from 50 to 600 amp. Heavy walls and strong 
fastenings assure resistance to explosive pressures. Contact burning is reduced 
to a minimum. Silver or special silver composition with non-welding charac- 
teristics is used for all main contacts. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


(BB) Available in continuous lengths, in virtually any design, with or with - 
out fastening channels, or in tubing or strip for decorative use on electrical 
appliances, plastic products, lighting fixtures and other items. Available in 
all colors or translucent. Mack Molding Co., 150 Main St., Wayne, N. J. 


(CC) Supplied in compact 10 or 15 watt sections with ball and recess interlock 
feature, these small, individual resistors answer the problem of making up 
tapped resistors. Several resistor sections can be connected in series and 
mounted on the same tie rod and mounting feet with a similar assembly 
insulated from it electrically by means of ceramic spacets. Sections are 
wound with a 1000 deg. C. heat-proof, moisture-proof material permitting 
layer-wound construction for higher resistance in less space, faster heat 
dissipation, stability and accuracy, greater humidity protection and the use 
of larger, more detalite wire sizes. Overall length of the 10 watt type is 1% in., 
diam. 54 in.; 15 watt sections are 1% in. long by "% in. diam. Sprague 
Specialties Co., North Adams, Mass. 





(DD) Permitting instant selection of any one of 10 thermocouples, this switch 
provides a simple means whereby a number of thermocouples may be used 
with a single potentiometer or other temperature measuring device. Of the 
rotary type, double pole, and with low resistance silver contacts, a non- 
shorting action is obtained which allows adjacent thermocouples to be at 
contact with potential differences of as high as 500 volt. Completely enclosed 
in a black crackle case. A centrally-located red pointer knob provides the 
means of thermocouple selection. A slightly larger unit will accommodate 
20 thermocouples. Where more couples must be used than a single switch 
will accommodate, two or more units of either model can be connected with 
the potentiometer binding posts in parallel. Rowe Radio Research Laboratory 
Co., 4201 Irving Park Blvd., Chicago, Ill. 


ANODE SCRAP BASKET made of steel wire and entirely covered with 
rubber is furnished with two hooks, allowing it to be hung on anode rods 
in still and plating barrel tanks. A new anode is inserted in the basket and 
hung on the anode bar. Anode stubs are placed in the basket around the new 
anode allowing this metal to be used. For use in solutions where the tem- 
perature does not exceed 180 to 190 deg. F. Because of the present metals 
shortage, the efficient use of scrap is considered to be of vital importance to 
electroplaters. Hanson-Van Winkle-Munning Co., Matawan, N. J. 


SYNTHETIC DETERGENT, described as ‘‘an aqueous paste of a sulfonated 
ether salt,” finds use in the enameling and electroplating fields where its 
stability makes it suitable for either acid pickling baths or alkaline cleaning 
solutions. It disperses scum that forms on the top of acid pickling tanks, 
thus increasing the life of the acid and eliminating faulty cleaning. When 
added to the acid bath, a light foam forms on top and prevents disagreeable 
acid fumes from escaping. In alkaline cleaning solutions, concentrations 
ranging from 0.1 to 2 per cent on the weight of the bath are recommended 
to remove greasy film from metal and prevent precipitation of metal salts 
on the surface of parts. Rohm & Haas Co., Washington Square, Phila- 
delphia, Pa. 


RESIN IMPREGNATION of castings to make them less porous is accom- 
plished by forcing the resin into the pores of the casting under air pressure. 
In the case of small castings this may be done in a suitable pressure tank; 
larger castings may be sealed and the resin pumped directly into the casting. 
Pressures between 45 and 100 lb. per sq. in. should be used. To thoroughly 
set or polymerize the resin, sma!l castings are then baked in an oven for 
several hours at 250 to 275 deg. F., or preferably in the pressure tank by 
applying steam at 20 lb. pressure for 2 hr. followed by 100 lb. for 2 hr. This 
will produce a cleaner, smoother surface. Large castings may be baked by 
applying steam direct at the same pressures. Hardened in this way, the resin 
is virtually impervious to water, solvents, mild alkalies and acids. Durez 
Plastics & Chemicals, Inc., 165 Walck Rd., No. Tonawanda, N. Y. 


HIGH FREQUENCY IRON has been introduced in radio receivers 
reduce the heavy aluminum requirements. Aluminum shields may now be 
eliminated through the use of iron-core coils, plus iron-core sleeves when 
necessary, and present permeability tuners have a gang of coils and iron 
plungers taking the place of the usual gang condenser and coils. Henry L- 
Crowley & Co., 1 Central Ave., West Orange, N. J. 
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EE) TUBE FITTINGS 
or EE) Tube fittings capable of handling high pressures while permitting 7 Ldn 
ed, vibratory flexing up to 10 deg. included angle eliminate necessity for costly et 
de, flexible tubing, reduce sound transmission in lines and permit rapid assembly 
ng without special tools for the lower capacity uses. High pressure capacity 
ced and flexibility of tube-to-fitting connection is the result of an unusual design | 
ac- which uses an insulating, flexing medium of rubber or synthetic. Yet it is 
0., so arranged that the tubing is prevented from slipping by a metal ferrule | 
which grips the tube. Made in a wide range of standard sizes and available | 
for handling virtually any fluid. Harris Products Co., 5408 Commonwealth | 
oe Ave., Detroit, Mich. 
ica | 
ym FF) Specifically designed to eliminate radio interference created by fluorescent | 
J. lighting equipment, this capacitive-inductive type noise suppressor is supplied 
in a small, narrow metal case for channel mounting. It measures 6% x 244 x 
ock 1!4 in. and is rated at 3 amp., 110 volt, ac.-de. Solar Mfg. Corp., Bayonne, = , s 
uP N. J. , (FF) RADIO NOISE SUPPRESSOR 
AN 
- (GG) New line of acetate plastic handles for use on electrical appliances, 
dee stoves, refrigerators, radios and many other applications where a color accent 
saad is desired to harmonize with current design trends. Highly resistant to 
vi cracking and chipping, fade and tarnish-proof ; available in red, green, blue, 
i ivory and black. Continental Plastics Corp., 308 W. Erie St., Chicago, II. 
= HH) New series of vacuum tubes especially suited for frequency modulation, 
television and other applications requiring high-efficiency, high-gain circuits 
itch at unusual frequencies. Each tube has two cathode leads to permit the 
seed completion of the plate and screen r.f. circuits with a minimum of circuit 
the inductance common to the grid circuit, and thus to provide increased gain 
aon. at ultra-high frequencies. The unit shown is a remote cut-off pentode designed 
e at for mixer and i.f. or r.f. amplifier applications. RCA Manufacturing Co., 
osed Inc., Harrison, N. J. 
; the 
date (Il) Slow make and break thermostat with large silver-to-silver contacts 
vitch for controlling temperatures. Will handle loads up to 1000 watt at voltages 
with up to 120 ac., 60 cycles. Can be built for a wide range of temperature settings 
‘tory and various operating combinations and is especially suited for use as an 
: ( or er-te ere re C = ° Cc is Jey elo e . i g. CG . 3266 
Nis ae Mivala Wa ut urtis I lopment & Mfg. Co., 3266 (GG) PLASTIC HANDLES 
with 
rods RANGE WLRE possessing increased dielectric strength and moisture resist- 
, and ance. Has a copper conductor, either solid or stranded, and is available in 
: new sizes AWG No. 20 to No. 8. Insulated with a synthetic film and with a 
tem- highly compressed covering of felted asbestos which is thoroughly saturated 
etals with a moisture and heat-resistant finishing compound. May be obtained 
ce to in black, white, red, blue or green. General Electric Co., Appliance & 
Merchandise Dept., Bridgeport, Conn. 
nated WHITE TRACING CLOTH for producing good, clear blue prints from 
re its pencil drawings with ink-like results. Its specially processed surface takes 
aning pencil perfectly; it is tough, durable and will not discolor with age. High 
anks, : degree of transparency adds speed to print production. Erases quickly and (HH) 
When cleanly; detail does not smudge or rub off. Also takes colored pencils sharply MIDGET VACUUM TUBE 
eable and cleanly. Frederick Post Co., Box 803, Chicago, II. 
ations P 
ended CORONA-ELIMINATING FINISH. Where corona in the air spaces 
| salts , between various coils of the end windings of high voltage machines offers a 
Phila- design problem, it may be eliminated by this new semi-conducting paint. 
Greatly improved since its original introduction some years ago, there is 
offered adequate semi-conductivity to supply the theoretically established 
ccom- : resistivity of 5 to 40 megohms per sq. in. in an end turn and to handle operating 
ssure. voltages on single coil surfaces with a resistivity of about 10 megohms per 
tank; sq. in. A pigmented long-life synthetic resin compound. Westinghouse 
ee Electric & Mfg. Co., East Pittsburgh, Pa. 
yughly 
en for RUBBER AND METAL MOUNTINGS which de- 
nk by crease vibration and noise in many types of equip- 
, This ment are now available in three new types. One is 
ced by recommended for a load in vertical shear of 80 Ib. 
e resin F per sq., in. deflection in shear of 1 in. at a loading of 
Durez 80 lb., and minimum disturbing frequency at this 
deflection 470 per min. On another type the rubber 
is applied only in compression, with the maximum 
ers to ; loading 150 lb. and deflection at that point 5/32 in., 
iow be f with the minimum disturbing frequency at-that de- 
; when ; flection 1200 per min. The third is best adopted for 
\d iron work with the rubber in compression, although it 
mry L. ‘an also be applied in shear. B. F. Goodrich Co., 
Akron, Ohio. (Il) SMALL THERMOSTAT 
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BY JOSEPH B. FEDERICO 


INDUSTRIAL DESIGNER 


IMITATIONS and priorities on various materials 
L are causing many a sleepless night for manufac- 

turers, with prospects for the future not much 
brighter for some time to come. The situation has re- 
duced the age-long problem of the manufacturer mer- 
chandising his products for the present but it has pre- 
sented him with the newer problem of how to make 
his product as good or better with different materials. 
In some instances, redesign of essential parts or of the 
complete product to meet the properties of obtainable 
materials is necessary, along with related engineering 
changes. In other instances, materials may be available 
in sufficient quantities to carry production for a length 
of time, but it may be desired to produce a new design 
to bolster sales, without going through excessive tool- 
ing, changes in production, etc. 

Quite a few manufacturers foresaw this situation 
arising and began development work on engineering 
and appearance design some months ago. They realized 
that they would not only have to bring out new products 
embodying new materials, but also such as would main- 
tain the company’s position in today’s sales market. 
They knew that while materials might become more 
and more difficult to obtain, they could not use this as 
an excuse to the buying public. Due to the great strides 
in merchandising during the past decade, the consumer 
public has become appearance conscious, and demands 
it of the products it buys. Today’s sales market reduces 
merchandising, for the present, to the level of order- 
taking. However, if one manufacturer produces an 
inferior product, and attempts to explain its shortcom- 
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ings by emphasizing present difficulties, while his close 
competitor, who has carried out extensive research and 
given a great deal of thought and experimentation to 
new materials, produces a good product, it is not diff- 
cult to foretell which one the public will seek. 

In the designing of present day goods, a great deal 
of care and study should be given to the materials at 
hand, the ability to get them in the future, the tools 
required to produce this product, ete. While it may be 
necessary to change materials, the new ones should not 
be treated as substitutes, but rather as new materials, 
having good points of their own. The problem of the 
engineering department, and the industrial designer is 
to recognize these good points, and take advantage of 
them in the development of the new design. 

The industrial designer may be of inestimable aid to 
the manufacturer in this present crisis. Due to his wide 
experience in designing products for many manufac- 
turers, he has become familiar with priorities, and 
often-times can be of considerable aid in the selection 
of new materials, since his investigations have forced 
him to look into most of those materials that a manu- 
facturer would find foreign to his plant. 

We recently designed a water cooler for a prominent 
manufacturer in this field. It had only been on the 
market a few months, when he suggested that we begin 
to look into the possibilities of using another material 
for the exterior, in case steel became difficult to obtain. 
His foresight in diagnosing this situation properly has 
given him a six or eight month head start which is 
invaluable now. 

(Continued on p. 146) 





With defense and semi-defense activities 
crowding peace-time types of effort into 
the far background, a number of industrial 
designers have re-adjusted their programs 
to the newer realities. One of the most 
stimulating and helpful contributions cur- 
rently made is that of supplying industrial 
clients with hard-won facts about mate- 
rials. Being without prejudice (as be- 
tween materials) and likewise without the 
influence of past specifications (to inhibit 
new uses of materials) the industrial de- 
signer can be of notable assistance. 
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BY FAY ALLER 
CHIEF ENGINEER, 
GAGE & MACHINE TOOL DIV. 
SHEFFIELD CORPORATION 


Ik ORE the advent of mass production as featured 

by the automobile, close tolerances (as we know 

them today) were not only thought unnecessary, 
but in general were not thought of at all. This mass 
production not only brought about the need for ma- 
chines and tools for working to close tolerances, but 
for gages and instruments for proving close tolerances, 
not in quantities of one or two but in quantities of 
thousands. The increased quantities made it impera- 
tive that parts be interchangeable for the sake of econ- 
omy in manufacturing as well as the furnishing of a 
product of suitable and consistent quality. Interchange- 
ability has made possible the modern motor car, electric 
refrigerator, airplane and virtually every thing that 
industry today has, offers or depends upon. 

Machine tool builders have been constantly improv- 
ing their products with the thought in mind of mini- 
mizing the human element, increasing speed of produc- 
tion, improving quality and decreasing the amount of 
scrap. The evolution of the machine with automatic 
sizing controls is probably one of the greatest factors 


in modern economical manufacturing. This type of 
gaging has taken several different forms, with varying 
degrees of required accuracy. The first approach was 


probably in the form of the indicating gage with fingers 
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contacting the work while the machine was in operation. 
An application of this type is shown in Fig. 1 with the 
gage in loading and operating position. The gaging 


ingers are set to master plug and any deviation from 


zero is indicated on the dial. In operation, the work 
is placed in the machine, the gage pulled down over 
the work and the machine started. As the part ap- 
proaches size the indicator needle approaches zero and 
as the operator can see at all times how much stock re- 
mains, he has an opportunity to stop the feed before 


too much stock has been removed, thus preventing 
scrap. This method makes unnecessary the shutting 
down of the machine for determining the part size. 
This method, however, is still dependent upon the oper- 
ator’s close attention as well as his ability to coordinate 
his actions with the machine consistently. As a result, 
other types of gaging controls have been devised, taking 
these operations entirely away from the operator, and 
making the control of the machine as well as the sizing 
of the part, completely automatic. 

One method which has been in satisfactory use for 
a number of years, makes use of a relieved plug which 
is automatically tried in the hole being ground, after 
each reciprocation of the grinding wheel. Immediately 
upon this plug entering the hole, the machine feed is 
shut off. This operation is very satisfactory when a 
tolerance of 0.0005 in. is allowed and the hole being 
ground is straight through. Because there is necessarily 
abrasive in the hole when it is plugged, there is ap- 
preciable wear on the plug which will eventually en- 
croach upon its accuracy. This condition, however, 
has been improved by making the relieved plugs with 
tungsten carbide inserts. The grit remaining in the 
hole as well as the amount of stock being removed by 





Without adequate supervision and inspec- 
tion of output the automatic machine for 
volume production of parts is burdened 
with a handicap that literally destroys 
some of its inherent advantages. Thus, the 
alert engineer-designer is finding ways to 
integrate gages and other inspection tools 
within his complete product design; ac- 
tually linking their findings directly to the 
machine controls where feasible and 
advantageous. 
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here’s many a hint for the future in products morrow. As our organization adapted itself quickly and 
Scovill manufactures today. efficiently for Defense production, so it will adapt to 


For instance, this anode for a radio tube designed YORE PORSUNS SO 


for high frequency broadcasting — may suggest some Write, today, for free booklet, “Masters of Metal,” 
part or assembly which you are thinking, planning, or addressing 65 Mill Street, Waterbury, Conn. 


dreaming of... for the world of tomorrow. 


If so, then you should get to know more about MEMO TO OUR CUSTOMERS 


Scovill. For Scovill’s Contract Manufacturing Service 





: : ; t Scovill, for many years a regular source of supply for 
to industry is more than the faithful, economical, mass . ay it 









“ ; : : the United States Government, is cooperating in every 
production of metal parts or assemblies. Its services, way to forward defense plans. Vv ‘hen deliveries are not 
including designing and engineering talents, can be as prompt as our customers desire, we hope they will 
summed up in this equation: realize that delays are sometimes unavoidable and part 
of the price paid for national defense. 
BRAINS + METALS + MACHINES = IDEAS IN METAL : 
engineered and produced in economical mass production Brass, Bronze, and Nickel-Silver Mill Products, Condenser 
Tubes and Pipe. Metal Parts and Products To Order In Quan- 
{daptability is the key note of our program for to- tity from Brass, Steel, Aluminum and Other Base Metals. 
enn dot | 
: Boston, Providence, New York, 
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--+ BUILD THE AMERICA OF TOMORROW 


FIG. 1 


NDICATING gage in 
loading position (A) 
as an integral part of a 
machine for grinding 


crankshafts. B 


In grind- 


ing position. Indications 
are continuous and simul- 
taneous with the carry- 
ing-on of the grinding 
operation. 


each pass of the wheel, are also factors in determining 
the final accuracy that may be expected from this type of 
machine control. 

Another very satisfactory method has been devised, 
in which size is controlled by truing the abrasive wheel 
with a properly located truing diamond before the last 
predetermined number of reciprocations. It is usually 
applied to internal grinders on which the wheel spindle 
reciprocates while being fed a predetermined amount 
at each reciprocation, by a ratchet wheel. An adjust- 
able dog may be positioned on the ratchet wheel to 
kick out the feed when the approximate desired size is 
reached. As the wheel passes out of the work, the 
truing diamond, which has been adjusted to the proper 
position trues the abrasive wheel, assuring that the 
abrasive will be in the proper position at finishing size. 

A predetermined number of reciprocations are made 
and the wheel withdrawn. Of course there are a num- 


ber of variations in this method to accomplish a variety 
of results, depending upon the type of finish desired 
as well as the required accuracy of the finished part. 
By this method, an attempt is made to hold size by 
setting the machine and assuming that it will operate 
constantly the same. Variations in size may be experi- 


enced due to changes in wheel texture, temperature 
and amount of coolant, the surface of the truing dia- 
mond and a few other variables that apparently should 
have little effect on the final results. These objections 
and advantages are not mentioned as a criticism of this 
method of machine sizing control, but rather to point 
out the following logic. The operator is not primarily 
interested in the size of the wheel, its relative position 
to the work, or the number of reciprocations it may 
make. His interest is in the finished size of the part 
and the surface finish. 

It becomes logical then to gage the work piece itself 
instead of the machine performing the operation, when 
extreme accuracy is required. A number of applications 
have been made with this thought in mind. Because 
of the larger quantities involved and the precision re- 
quired this type of gaging has been developed to a 
greater degree in ball bearing manufacturing than in 
any other field. The unusual conditions encountered 
in checking the races are also responsible for the 
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methods used. In checking the race of an outer ring 
it is necessary to drop a gaging point into the groove 
and in some way contact the gaging head. Because of 
the vibration encountered in the oscillating grinder and 
the difficulty of rigidly mounting a gage, the develop- 
ment of a satisfactory machine control gage has not been 
easy. Several designs have been developed, all doing 
practically the same thing in somewhat different ways. 
The accuracy, however, has left a great deal to be 
desired. 

In the assembly of ball bearings, in many cases it has 
been necessary to segregate the outer races into from 
90 to 100 classifications of 0.0001 in. each. These races 
then had to be matched to inner races and balls used in 
assembly to take up the variation in the two races. 
Naturally, this demanded much time in assembling as 
well as tying up a large amount of floor space. 

Approximately a year ago, a machine control gage 
similar to that shown in Fig. 2A was substituted for 
the one previously placed on the machine. Before this 
gage was placed in operation a tolerance of 0.009 in. 
was required on the race diameter of the outer ring. 
With no change except the substitution of this new gage, 
this tolerance was immediately reduced to 0.001 in. 
performing satisfactorily day after day. The saving in 
time required to match bearings is obvious as it is neces- 
sary to handle only 10 per cent as many segregations. 

Recently a new machine control gage was developed, 
replacing the one just mentioned. Its simplicity of 
design as well as the rigid means of mounting to the 
machine is responsible for an unbelievable accuracy. 
The gaging head itself is rigidly mounted to a bracket 
in turn rigidly mounted to the work spindle support of 
the machine. This gaging head is never moved to facili- 
tate loading or unloading. Instead two levers, one 
contacting the work piece, the other contacting the gage, 
are firmly clamped to a spindle which may revolve as 
well as move in a line parallel to its axis. 

In operation, a slight turn downward, away from 
the gaging point and work piece, allows these levers to 
be moved outward with the spindle. When they are 
released, the levers move upward, clearing the work 
piece and the gaging head allowing ample room for load- 
ing and unloading. As the angle between the two levers 
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is adjustable it is a simple matter to release two screws 
and swing one in relation to the other, tighten down 
again in location to accommodate a wide range of ring 
diameters. The method of application to the machine 
is very much responsible for the accuracy obtained. 
With this arrangement, a motion is merely transmitted 
directly from the work piece to the spindle of the gag- 
ing head, the head itself being rigidly mounted. 

While the means of applying the machine control is 
very important, the heart of this mechanism is un- 
doubtedly the gaging head itself. As formerly men- 
tioned, it must have a high degree of sensitivity and 
must be quite unresponsive to vibration. It must in- 
herently tend to hold a setting and must not require 
excessive pressure to operate. It must be protected 
from moisture and should not be affected by moisture 
and abrasive. 

The machine control gage shown in Fig. 2 (B & C), 
under very severe tests and operation in several ball 
bearing plants, has completely fulfilled all these require- 
ments. By use of this gage in place of the one shown 
in Fig. 2A the tolerance was reduced to within 0.0003 
in. on a constant run. It retains its setting, and is very 
easily set up. Because of its design, it is impossible 
to injure the mechanism by incorrect cycling of the 
machine. With this reduction of tolerance, the 90 to 
100 former segregations have been reduced to three, 
with comparable decrease in time required for matching. 

\ similar machine control for races on inner rings 
has been constructed, producing inner rings with a like 
accuracy. 

The gaging head used on the machine controls is 
shown in Fig. 2C. It is of very rugged construction 
and has a very high degree of sensitivity. A _ high 
mechanical amplification is accomplished by utilizing the 
patented reed mechanism constructed of non-magnetic 


N the production of ball bearings exceedingly close 

tolerances are demanded. A—This machine con- 
trol gage (in grinding position) which served to limit 
operations to within 0.001 in. has been supplanted 
by another type (B) which is accurate in its control 
operations to 0.0003 in. In the latter, (shown here in 
operating position but not installed and without the 
diamond finger for contacting the work) the mi- 
crometer to the rear controls the coolant and feed, 
while that to the right controls the amount of stock 
removed in the sparking cut. C—The gage with 
cover removed. Mechanical amplification is by means 
of a frictionless reed mechanism. The latter always 
breaks a flexible contact, allowing ample over-travel 


A 


HIS automatic 

machine, by means 
of gaging heads which 
operate solenoid-con- 
trolled gates, segre- 
gates ball bearings ac- 
cording to five pre- 
cision classifications 
at a speed of 4200 

balls per hour. 


metal. Its operation consists of the making of one 
contact and the breaking of another contact. Used as 
a comparator gage the setting between these adjustable 
contacts represents the allowable tolerance. The first 
contact in making, by operating a relay may be used for 
shutting of coolant, and to reduce or stop feed. The 
second contact in breaking may likewise be used to back 
out feed after a sparkout operation. This allows a 
uniform surface finish to be maintained by removing a 
predetermined amount of stock rather than make a 
number of oscillations or reciprocations. Size is held 
to a closer tolerance because size is controlled by the 
gage through the entire cycle. Micrometer dials may 
easily be set to one fourth of one ten thousandth of an 
inch, adjusting both the contact operating the feed and 
the contact operating the sparkout. The sensitivity of 
the gage is well within 0.000005 in. The current used 
may be anything up to 110 volts, preferably ac. As 
the amperage is very low, operating sensitive relays, 
no difficulty is experienced in arcing or pitting of the 
platinum contact points. The mechanism is enclosed in 
a neat black bakelite case having a physical size of ap- 
proximately 1144 x 3 x 5 in., allowing it to be incor- 
porated in many machine designs. 

An automatic bearing ball gaging machine with an 

(Continued on p. 138) 
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When these two words were included as part of our corpo- 
rate name thirty-two years ago, we were pioneering with 
an idea that has been a major factor in a steady business 
growth. We were showing people how to apply adjusta- 
ble-speed motor-drive to get more production from metal-working machinery. 


Today, this idea has broadened to include many industries. Reliance men 
trained to think of motor-drive in terms of production are being invited to sit 
in and help answer the question, “What can we get the motor to do besides 
supply power?” We haven't all the answers in a book, but we know enough 
of them to help run down others... Yes, we have motors — and we also 
have ideas that make motor-drive more than power. Why not use them? 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 Ivanhoe Road s * * Cleveland, Ohio 
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MATERIALS SUBSTITUTIONS 





(Continued from p. 87) 
a steel vent with a baked japan finish. At the same 
time, the oven racks, which were formerly nickel fin- 
ished, are now made of plain steel finished in gun 
metal blue. Lamp standards, which were formerly 
chrome plated now have a finish of white synthetic 
enamel. Also on this range, the single-wall aluminum 
outer shell has been replaced with a double-walled 
shell. The inner wall is finished in ground coat porce- 
lain enamel while the outer shell is of tinned steel. The 
six-quart cooker pail, formerly of aluminum, is now 
Aluminum reflector pans, 
which were used under the surface heating units, have 
been replaced with reflector pans of chrome alloy. The 
new material contains from 12 to 16 per cent chromium, 
but no nickel whatsoever. 

Reports from the radio industry indicate that by 
using substitutes, manufacturers can get along satis- 
factorily with about one-fourth of the aluminum used 
during the past year and can also reduce the amount of 
nickel consumption to a certain extent. 


made of porcelain enamel. 


In this con- 
nection, one company which produces small radio sets 
has worked out a materials substitution plan whereby 
OO per cent of the aluminum used in its receivers is to 
be eliminated. 


ALUMINUM SHIELDS REPLACED 


[ . aenners savings in aluminum are pre- 
dicted through the introduction of high frequency 
iron into many receivers. Thus, aluminum shields are 
being eliminated through the use of iron core coils and, 
where necessary, iron core sleeves. In the closed core 
type of coil, the winding is held inside two halves of the 
iron shell, forming a complete electromagnetic shield. 
On straight core or open core coils, a powdered iron 
sleeve is provided which fits around the windings and 
the center core and acts both as an electromagnetic and 
electrostatic shield. In some cases, there is also an addi- 
tional or auxiliary shield such as a paper tube, the 
outside of which is wrapped with a thin cylinder of 
copper foil. 

Another saving is effected through the use of per- 
meability tuners which are greatly reducing the heavy 
aluminum requirements for variable condenser plates. 
Here, a high-frequency iron core which moves in and 
out of the coil or solenoid, altering the inductance after 
the fashion of the old-time variometer used for tuning 
the earlier radio receivers, is providing a satisfactory 
tuning means. Permeability tuners have already gained 
wide acceptance in auto-radio receivers because of their 
extreme compactness, low cost and freedom from 
vibration. 


In the manufacture of telephones, 65 tons of alumi- 


num are being saved annually by replacing aluminum 
with steel in the finger wheel on dial telephones. Cop- 
per has replaced aluminum in bus bars, thus effecting an 
annual saving of 100,000 lb. of the white metal. Also 
under consideration is the possibility of using lead foil 
So far, the diffi- 
culty has been to get the lead foil into the same dimen- 


for condensers in place of aluminum. 
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sions as the aluminum so as to avoid the necessity o 
redesigning the entire condenser. 

Use of zinc is being substantially reduced by coatin; 
much of the hardware used on telephone poles with lea: 
instead of subjecting these products to galvanizing 
Less zinc is also being used in the design of new tele 
phones. <A zinc-aluminum alloy, used in the manufa 
ture of the housing for combined telephone sets, has t 
some extent been replaced by a thermoplastic. For cabl 
construction, sisal and ixtle, which are readily obtain 
able fibrous materials, are being considered for use in 
place of jute and burlap. 

Another field which offers many interesting exam 
ples of materials substitutions is the automotive indus 
try. Here, the greatest redesign problem has been 
occasioned by the need for substituting other materials 
for the high grade aluminum alloy pistons that were 
used in about half of the 1941 cars. Two alternatives 
appear possible: use of cast iron, or use of low grade 
aluminum alloys containing not over 87 per cent alumi 
num, all of which would be melted from scrap. Possi- 
bilities for obtaining the latter material in sufficient 
quantities do not appear too hopeful, and hence manu- 
facturers have been giving considerable study to cast 
iron pistons. These have less than half the thermal 
conductivity of aluminum alloy pistons and half the 
thermal expansion. Also, they are approximately 50 
per cent heavier and require more machining which in 
turn involves a more elaborate tool set-up. 

Aluminum alloy cylinder heads which were used on 
some of the 1941 cars are being replaced with cast iron 
heads. Cast iron is also being used as a substitute for 
aluminum alloy in distributor bodies. Sheet aluminum, 
used in horn resonator discs is being replaced by sheet 
steel, while in the electric system, aluminum foil is 
giving way to tin foil, Aluminum alloy timing gears 
are being replaced with plastic gears which have steel 
centers. Plastic is also replacing the engine front-end 
oil seal. 

On many of the 1942 cars, over 80 per cent of the 


RAW MATERIALS SITUATION 
AT A GLANCE 


Under Industry-Wide 
Mandatory Control 


Aluminum and aluminum 
alloys; pig or fabricated 





On The Priority List 
| Antimony e = ae 
| Brass; pig and fabricated 


Borax Cadmium 
Chlorine Cobalt 
Chromium 


Cotton; canvass duck; webbing 
Copper; pig and fabricated Ferrous alloys, all types 
Cork Fibre; abaca, sisal, henequen, hemp, 
Cotton linters cotton, linters, jute 
Formaldehyde Halowax (plasticized chlorinated nap- 
Iron and steel products, in-| thaline) for insulating wire 
cluding, rolled, drawn, | Iridium 
forged and cast; pig iron, | Lead 
and alloy steels | Manganese 
Magnesium and alloys; pig | Mercury 


or fabricated Molybdenum 
Monel metal Non-ferrous alloys, all types 
Nickel alloy steel Phenol 


Nickel; pig or fabricated Potassium Perchlorate 
Polyvinyl chloride Potassium permanganate 
Steel, semifinished, finished | Rubber, synthetic 
and fabricated Rubber, raw, processed, and fabri 


Synthetic resin powders cated 
Tungsten | Silk, parachute 
Vanadium and alloys | Tin 

Zinc Tungsten carbide 
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former zinc weight is being eliminated. Die-cast 
radiator grilles, some of which weigh as much as 30 Ib., 
are being replaced by plated, stamped steel or antimonial 
die-casting alternates. Speedometer gears are being 
replaced by plastic gears, defroster tunnels by steel 
stampings, license plate brackets by cold rolled steel, 
shock absorber guides by cast iron, lock switch housings 
by cast iron or antimonial lead, die-cast horns by 
stamped steel trumpet types, transmission covers by 
cast iron, or plastic with steel reinforcement, etc. 


SEVERAL ALTERNATIVES FOR TIN 


UBSTITUTES are also being devised to replace 
S tin as a protective coating for engine pistons if a 
shortage of this metal should develop. An insoluble 
phosphate coating, which is reported to be crystalline in 
character and to absorb and hold oil, is planned for cast 
iron pistons. Several alternates have been worked out 
to replace tin-bearing radiator solder, including hydro- 
gen brazing. Instead of tin for bearings, one company 
is running highly successful tests on copper-coated steel 
bearings. Should an antimony shortage develop, anti- 
monial lead die castings can in most cases be replaced 
by parts of plated, stamped steel, or plastics. According 
to metallurgists, 0.1 per cent of calcium can be sub- 
stituted satisfactorily to replace the 10 per cent of an- 
timony used in the average storage battery grid. To 
alleviate a shortage of automobile brass, which contains 
about 30 per cent zinc, copper is being substituted for 
radiator parts. Terne plated steel or steel coated with 
corrosion resistant paint may also be used for radiator 
parts if copper should become scarce. 

Nickel is being eliminated wherever possible, espe- 
cially in chrome plating. Prior to the current shortage, 
most cars had between 1% and 2 Ib. of nickel in their 
plating. Through recent developments, this amount has 
now been reduced to about half a pound. Many manu- 
facturers predict that if the nickel supply is totally cut 
off, exterior plating will be eliminated altogether and 
surfaces now plated will be painted. On power trans- 
mission systems, non-nickel steel alloys are in general 
being substituted for those of nickel. Recent motor car 
designs have tended towards the use of carbon-molyb- 
denum, manganese-molybdenum, chrome-molybdenum, 
or high tensile, low alloy steels with the result that on 
many cars few nickel-steel parts are left. 

Many materials, which up until now have been more 
or less inconspicuous, are coming to the forefront as 
efficient substitutes. One of these materials is glass. 
Glass cloth is now utilized on ships as a wrapping for 
pipes and wiring and is also being tested as a possible 
material for airplane wings. One oil-burner manufac- 
turer, no longer able to obtain synthetic rubber as an 
insulator for ignition cables, has turned to braided glass 
insulation with satisfactory results. Glass fibers are 
replacing cork for insulation against heat and cold, for 
refrigeration and for sound proofing; also replacing 
asbestos which is getting scarce as an insulator. One 
large electrical manufacturing company is at present 
working on a glass radio receiver and on a glass electric 
iron. Also soon to appear is a glass electric toaster to 
replace the metal product. One automobile manufac- 
turer has a glass tail light fixture which is painted with 
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silver to simulate solid metal. On sealed-beam head 
light units, silver-plated brass reflectors are being re 
placed by an aluminum plated glass substitute. 

Molybdenum, which in the past has been mostly ex 
ported, is coming to the forefront as a substitute for 
nickel and tungsten in high-speed cutting tools. Also, 
as previously indicated, it is being used in many kinds 
of engineering steels for the motor car industry. Only 
14,000,000 Ib. of this metal were produced last year 
but the output this year will be close to 50,000,000 Ib. 

Attention is also being focused on the use of silver 
as a substitute for aluminum, nickel and tin. In places 
where sheet or foil aluminum has been used, because of 
its corrosion-resistant or reflective qualities, it may be 
possible to substitute silver plating since it likewise 
possesses these qualities. Silver electrodeposits are 
being investigated as a substitute for nickel as an under- 
coating for chrome plating. Experiments are also under 
way to determine what advantages may be derived from 
the use of a corrosion-resistant electroplate of silver 
followed by a wear-resistant chromium deposit. In 
addition, the possibilities of using lead-silver solders 
in place of the standard lead-tin alloys in automatic 
can making machines are being investigated. 

Lacquers and enamels, as previously indicated, are 
being used on many products to replace chromium and 
nickel plating, stainless steel, copper and similar metals 
which have been generally used for decorative purposes. 
Among these finishes are various types of bronzing 
lacquers, colored enamels, transparent colored lacquers, 
hammered metallic finishes, wrinkle finishes, etc. 
sronzing lacquers, which can be easily applied over any 
reasonably smooth surface, are available in many colors 
and are capable of duplicating closely such metals as 
copper, gold, aluminum and brass of almost any shade. 
Lacquers which contain metallic pigments of copper and 
brass are readily obtainable but those employing alu- 
minum powders and pastes are becoming scarce. The 
latter, which have been used not only for their decora- 
tive effects but also for their durability on many iron 
and steel parts, are being replaced in some cases by light 
colored enamels containing a small percentage of rust- 
inhibitive pigment. These enamels are also replacing 
aluminum finishes on switch boxes, fuse boxes and 
similar electrical wiring equipment. 

Transparent colored lacquers or varnishes, which do 
not employ metallic powders or pigments, may be used 
on lighter colored base metals to simulate more expen- 
sive or less easily obtained metals. For example, many 
types of lead alloys, which are coming into use in place 
of aluminum, zinc and magnesium die-castings, can be 
coated with transparent colored lacquers to imitate a 
variety of shades of brass and gold. Hammered metal- 
lic finishes, which are extremely versatile and easy to 
apply, are available in nearly any metal or enamel color. 
These finishes produce a surface resembling sheet metal 
which has been embossed with a ball-end hammer. 

Wrinkle enamels with synthetic or oleoresinous bases 
are one of the most popular of the textured finishes. They 
are available in almost every color and are widely used 
on vacuum cleaners, business machines, cash registers 
and similar products. ‘They produce several forms of 
finished surfaces which are often used in conjunction 
with striping or bands of smooth enamel to present 
many pleasing color combinations. 
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FAST STEPPIN’. . » Even The Indians Knew 


They Could Get There Quicker Using RE LAYS ‘ 


* The fastest and best method of transmitting signals or impulses 
yesterday or today ... RELAYS! But, for those who demand the 
best means of this best method... Relays by GUARDIAN! 


IRB ILANCS by GUARDIAN... 


TODAY — on defense contracts ... Government approved Relays by Guard- 
ian will speed production ... outperform gear, cam, spring and lever con- 
trols ... prevent rejects and help you meet and beat delivery dates. 


TOMORROW — when the end of defense demands leaves you with ex- 
panded plant and production, your peace-time product equipped with com- 
plete Electrical Control by Guardian, will cost less to produce... sustain 
increased capacity ... meet competition . . . return MORE PROFITS! 
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minimum tolerances and the 
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production quantities for the 
U. S. Signal Corps. 
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electrically-energized products (large or small; 
for defense, industrial, commercial or domestic 
purposes) may be well-informed regarding those 
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polyphase), de., universal or torque motor 
classification (by letters A, B, C, D or E, as 
indicated) and you can instantly identify the 
variations in which these are made available. 
Thus, either the complete offerings of an indi- 
vidual manufacturer or the availability of any 
desired feature or characteristic through any 




































































































































of the group of motor makers is quickly known. 
For any such additional information as 
may be required, qualified readers are invited 
to write our Director of Reader Service. 
For the addresses of companies herein 
listed please refer to the “Guide to Buying” 
section of this issue. 
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THIS NEW ERA IN MACHINES 





(Continued from p. 90) 


actuated work table are other features. Here a steel 
build-up frame with streamlined simplicity and very 
conveniently located controls was developed, thus 1n- 
suring a maximum of operating efficiency. 

To me it seems that the Doall machine of Continental 
Machines, Inc., offers another interesting example. 
Here, again, an entirely new, fast and economical 
method of metal fabrication particularly suited to the 
manufacturing of small quantities of duplicate parts is 
involved. The Doall is truly a modern machine not 
only by virtue of the engineering principles that lie 
behind it but because it looks the part. It just seems 
to say that it is a highly productive device offering 
great savings of time and materials and challenging the 
observer to see if it offers all that it appears to promise. 
Modern, indeed, the frame is electrically welded, the 
desirable speed of operation and other variables of func 
tion are clearly indicated by a novel selecting chart 
made a part of the frame and otherwise definitely per- 
formance dramatized. I am told that a great deal of 
the success of this machine is due to its over-all integ- 
rated design. Electrically, it is outstanding that the 
saw welder makes the joining of the band saw an easy 
and quickly performed task. It includes not only pow- 
ered welder controls in its design but also built-in lights. 

Another Doall that seems to me to merit attention is 
the precision surface grinder with electronically con- 
trolled cross table feed. Here, once more, very fine 
tool grinding, as well as precision production of parts 


HIS hydraulic bushing press of the 

Metalwood Mfg. Co., was an effective 
production tool in its (A) 7 ft. height, 
2500 Ib. weight and 5 ton capacity, but 
re-designed upon integrated bases (B) it is 
5 ft. high, weighs 1500 Ib. and to 6 ton 
capacity does faster and better the same 
things that the old one did—others, too. 
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SPEAKING on beha 

of their ow 

‘“‘smoothline’’ hydraul 

press designs th 

Hydraulic Press Mfg 
Co. states ‘‘Practical, a 
well as neat in appear 
ance, the power unit ; 
mounted directly over 
head in acylinder bracket 
so that only a minimun 
of floor space is required 
Moving parts are pro 
tected from press roon 
dirt and dust. Servo 
reversing control pro 
vides pre-filling and ex 
haust of main cvlinder 
during rapid traverse 
ram movement. Passages 
are short and direct, 
assuring complete pre 
filling without cavi 

tation.” 





—_—— HPM design, here an injection 

molding machine for plastic parts, likewise 
reflects the benefits of integrated design thinking. 
Compact, strong, easily controlled, clean-lined. 


requiring extremely accurate work and good surface 
finishing, was demanded and the function was made an 
essential part of the over-all engineering design of the 
machine. The 80 grit wheel offers a surface finish of 
within 3 micro inches to a flatness within 0.0000001 in. 
The new machine is called Super-Tool because it offers 
virtually absolute rigidity with its large bearing areas, 
in-built motor drive, ball bearing grinding wheel spindle, 
cushioned hydraulic table operation, minimized vibra- 
tion and absence of oil film slack against unwanted 
resiliency of tool shafts. The electronic automatic cross 
feed timer meters the current to the cross feed motor 
at each reversal of the table and can be adjusted to give 
cross feed increments of from 0.015 to 0.150. The timer 
unit utilizes a condenser discharge principle giving a 
very accurate index to the cross feed. Another feature 
is the in-built light behind the grinding wheel providing 
illumination on the work where the wheel will make 
first contact. 

Something very new and different indeed in this new 
era in machine tools. 
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THEY WERE RAW | BOTCHED WORK 


; 
New, inexperienced workers were Everywhere — particularly where 
slowing down assemblies. We mew men were at work — we 


noticed slow, awkward, two- 
handed driving ... scratched sur- 
faces ... screws fumbled, burred, 
not set up tight. 


couldn't use power drivers for fear 
of driver slippage. Still there were 
work-spoiling accidents. 





embly time 


ked! tee our 


wer" us to meet 


And it wor 
and our overall 


saved perm 
delivery dates -- 


cost was lowe: 










Write to = 
listed below- 


5 American Screw Co., Providence, R. |. International Screw Co., Detroit, Mich. 

€ ; The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio 
Central Screw Co., Chicago, III. The National Screw & Mfg. Co., Cleveland, Ohio 
Chandler Products Corp., Cleveland, Ohio New England Screw Co., Keene, N. H. 
Continental Screw Co., New Bedford, Mass. The Charles Parker Co., Meriden, Conn. 

w The Corbin Screw Corp., New Britain, Conn. Parker-Kalon Corp., New York, N. Y. 


Pawtucket Screw Co., Pawtucket, R. I. 
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PRODUCTION OFF SCHEDULE 


That decided me. Why not use 
screws that don’t let the driver slip 
... that permit use of power drivers 
even by green men. So I said... 





PHILLIPS eso screws 


WOOD SCREWS - MACHINE SCREWS - SHEET METAL SCREWS - STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS - SCREWS WITH LOCK WASHERS 
U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 


2,046,839; 2,046,840; 2,082,085; 2,084,078; 2,084,079; 2,090,338. 
Other Domestic and Foreign Patents Allowed and Pending. 





Pheoll Manufacturing Co., Chicago, It. 


Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 


Scovill Manufacturing Co., Waterbury, Conn. 
Shakeproof Lock Washer Co., Chicago, Ill. 

The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, Ni. H. 


Ne -——_—. $$$ i 












AUTOMATIC CYCLING 


(Continued from p. 73) 


or cleaning without dismantling any part of the machine. 

Units already mentioned are mounted on a sturdy 
base fabricated by arc welding from boiler plate and 
heavy steel strip stock. The base also supports the driv- 
ing motor and hydraulic equipment besides housing all 
the electrical control elements and timing apparatus and 
including a 150-gal. tank for oil used in the hydraulic 
system. A welded base affords great rigidity with min- 
imum weight and, aside from performing well its func- 
tion as a base, requires no pattern equipment, as would 
a cast base. It is also less expensive to machine and 
lends itself to minor changes often required by particular 
customers. Such changes are difficult to make on a cast 
base. The top plate of the oil tank in the lower section 
of the base carries bosses for mounting hydraulic valves 
and the solenoids which operate them. 

A 50-hp., three-phase, 220/440 volt motor, which 
runs continuously at 1200 rpm. while the machine is in 
operation, supplies power for driving purposes, although 
full power is required during only a part of each cycle. 
The motor, mounted on a base at the rear end of the 
machine carries, at its outer end, a small flange-mounted 
vane pump capable of delivering oil at 1000 |b. per sq. 
in. to the high pressure hydraulic lines. At the inner 
end of the motor, also flange mounted, are a pair of vane 
pumps having a capacity of 80 gal. per min. at 400 
lb. per sq. in. 

A diagram of the hydraulic system is given in an 
accompanying illustration. The pumps having large 
volume effect rapid traverse of the hydraulic plungers 
and the high pressure pump cuts in only for those short 
portions of the cycle when maximum pressures must be 
developed and held. When not delivering to the hy- 
draulic circuit, the pumps are unloaded and bypass, with 
only small power loss, into the oil tank. 

All valves in the hydraulic system, except the emer- 


t YDRAULIC circuit (A) showing the electric 
motor which drives the pumps and the solenoid 
B_ operated valves. B—Electrical wiring diagram. 
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( YONTROL panel showing the three electric 

A timers which automatically supervise the prin- 
cipal time elements involved in the complete mold 
movement and injection cycle. One timer controls 
the time interval of the injection plunger, from the 
instant the mold is locked closed, until the instant 
the plunger starts upward. Thus, it controls the 
period of the “dwell” during which pressure is 
exerted on the filled cavity during the chilling of the 
molded part. Another controls the mold during the 
interval from the time the plunger starts back up- 
ward, until the mold begins to open. It thus con- 





trols the “dwell” of the mold, the period during 
which the mold is held closed for the pressure filling 
of the cavity and the chilling of the casting. The 
third controls the time of the mold movement from 
the instant the mold reaches the full open position, 
until it starts to close again. It thus controls time 
for withdrawal of casting and for the insertion of 
inserts, if necessary. The molds will not start to 
close however, until the safety gate is closed. The 
third timer may be used to time and activate 
hydraulic cylinders used for pulling cores from the 
mold and casting. 


gency relief valves, are arranged for solenoid operation, 
the solenoids being, of course, vital elements in the elec- 
trical control of the machine. The machine can operate 
up to 350 cycles an hour. 

As the wiring diagram shows, the circuit and equip- 
ment are such that the machine can be operated by either 
hand or automatic controls. Completely automatic oper- 
ation is possible but it is usual for operation to be only 
partly automatic. An operator generally remains in at- 
tendance and controls each cycle by moving a small lever 


Continued on p. 170) 
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This new bulletin gives prac- 
tical information and data 
telling how good joint de- 
signs can help you speed-up 
production, in making strong, 
leak-tight joints with the low 
temperature brazing alloys. 


_ SIL-FOS 
| EASY-FLO 


IMPORTANT DESIGN FACTORS of this fast, 


reliable metal joining method are described and explained. 












Answers to questions about—The type of joint to use—The 
best clearances—How to figure shear depths—Heating methods 
—Preplacing rings and washers of Sil-Fos or Easy-Flo—and high 
production set-ups are discussed in detail. 


Every manufacturer interested in faster production and more 


reliable joints between ferrous, non-ferrous or dissimilar metals 


can profit from the practical information this bulletin contains. 
Write for a copy—fill in the coupon—and mail it today. 






Sy alot a & HARMAN $s 82 FULTON ST., NEW YORK 


Agents in Principal Cities. in Canada: HANDY & HARMAN of Conede, itd., Toronto 
EM-10 
[| Send me a free copy of the bulletin “The Best Joint Designs for Silver Alloy 
Brazing”. 





[— Send a Field Engineer to check our metal joining operations and demonstrate 


~ SIL-FOS and EASY-FLO. 


Name.... 

Company 

Address 

City... j pape ste State 
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THAT TELEVISION HAS STARTED 





(Continued from p. 97) 


that at the receiver, but the photoelectric plate replaces 
the luminescent screen of the latter. Both the camera 
tube and the picture tube comprise means for project 
ing, deflecting, and varying the intensity of, the scan- 
ning electron beam therein to dissect the electron image 
on the camera plate and to reproduce the picture ele- 
ments at the receiver. 

The electron image on the photoelectric camera plate 
of one type of transmitter is dissected, element by ele- 
ment, by the controlled electron-beam end or scanning 
spot sweeping across its surface, to change the electron- 
image elements into voltage elements to produce camera 
signals to be transmitted to the receivers where the 
image is reproduced through electron bombardment, 
as described. 

In one of its forms, the camera plate consists of a 
sheet of mica covered on one side with millions of sepa- 
rated caesium-coated silver globules upon which the 
electron image is formed when the light image falls 
upon it. The opposite side of the mica sheet has a con 
ducting coating. Hence the phot electric camera plate, 
or “mosaic” as it is called, comprises a capacitor which, 
having its charge changed element by element by the 
scanning electron beam, produces corresponding voltage 
differences or elements which form the camera signals. 

Except for difference in tone, a simple still photo- 
graph appears quite the same when reproduced by a 
half-tone engraving because of the normal angle of 


Fig. 4 
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visual acuity which prevents the eye from observing the 
individual picture elements of various shades of whicl 
the reproduction is composed. This also is a very im 
portant principle in television. The picture elements 
must be so small and the lines of picture elements so 
close together in the reproduced image that they will 
not be noticed individually at a reasonable distance by 
the unaided eye. With a scanning spot about 0.02 in. in 
diameter, television reproduction is about as good as a 
16-mm. home motion picture under present standards 

The concept of a picture element in television is 
obtained by considering a black-and-white checkerboard 
pattern and a camera scanning of one such element per 
half-cvcle. Then the black and white elements would 
be scanned alternately as, for example, black for every 
positive half-cycle and white for each negative half 
cycle. The pattern then would be reproduced quite 
accurately upon the picture screen of the receiver. If, 
however, such a pattern was scanned in such a mannet 
that the center of the scanning spot was, on the average, 
upon the dividing lines between adjacent black and white 
elements, the entire “reproduction” at the receiver would 
be of a substantially uniform shade. The smaller the 
scanning spot the less is the liability of this effect in 
ordinary picture reproduction, however. 

Whereas it conceivably is possible to reproduce a 
scene by a television system using large numbers ot 
channels, something after the manner in which the eye 
simultaneously views the elements of a scene through 
the millions of rods and cones of the retina, practical 
considerations make it necessary to use but a single 
channel, hence require that the lines of picture elements 
be scanned, element by element, at the transmitter 
wherein the picture elements, whose sizes are deter 
mined largely by the diameter of the scanning spot and 


GAW-TOOTH beam-deflecting wave-form (Fig. 4). 

The total period tp for each line consists of the 
active and retrace of fly-back periods, the former 
being about 5.5 times greater than the latter. 
Numerical values of tp are 1/15,750 sec. for line 
scanning and 1/60 sec. for vertical timing. Integrated 
vertical sync pulses (Fig. 5). The shapes for the odd 
and even fields must be the same for accurate timing. 
Hence the use of equalizing signals for the purpose, 
Block diagram (Fig. 6) of a television receiver that 
meets all of the FCC’s requirements. 
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Defense requirements have the right of way 
in this plant. Neither you, nor we, would 
have it otherwise. Daily we come nearer 
our goal of being able to supply defense re- 
quirements and your requirements. We 
believe the day is close at hand when once 
more we will be able to care for your needs | 


ALSIMAG has been with the speed and competence that won 























1 made in the largest, best us so manv friends throughout the nation. 

equipped steatite insulator plant in this coun- as CP eteal, 

a try. Declining Government financial aid, this The cornerstone of this Organization 18 a 
plant is now being expanded to provide a policy of continued improvement through 
300% increase in capacity. research and development. The Engineer- 


ing and Production Staffs of American 


Careful plans of more than a year swiftly bear : 
Lava Corporation contain representatives 
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around the newest and most modern equip- of many of the leading technological insti 
ment. Trained men take charge. The pace of tutions of this country. Thus it is only nat- 
production whirls steadily upward, 24 hours ural that four completely equipped new 
a day—7 days a week laboratories sweep across one floor of this 
This new plant is of glass block, brick and new building. These four laboratories, elec- 
6 reinforced concrete. Large areas of it are air trical, chemical, mechanical and testing, are 
conditioned, all of it has the complete dust in charge of men whose skill is favorably 
controls essential to highest quality manufac- known to leading engineers in this country 
ture. Wherever possible, automatic control and abroad. They are ready to work for you | 
units are a part of all equipment. on any problem involving technical ceramics. 
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SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


its lateral speed, consist of varying degrees of light and 
shade on the mosaic, or mixtures thereof which can 
give only mean or average reproductions of light inten- 
sity per picture element at the receivers. 

Number of Picture Elements per Frame Period. 

—~During the period of transmission and reception of a 
televised scene, the scanning spots at the transmitter 
and at the receivers move to and fro and down and up 
in unison regardless of blanking intervals. There is no 
cessation of the formation of lines. Neither blanked 
fly-back portions of the active lines nor the blanked 
steeply-inclined lines during vertical retraces contain 
picture elements. 

The standard number of scanning lines per frame 
period is 525, about 40 of which are consumed during 
vertical retrace periods—twice during each frame period, 
hence 20 lines during each field period—which leaves 
about 485 active lines per frame period, or 242.5 lines 
per field period, for picture reproduction. But about 
16 per cent of each active-line period is consumed dur- 
ing the horizontal blanked fly-back period. The receiver 
can utilize only what is sent to it from the transmitter. 

Experience has shown that it is unnecessary to have 
as many picture elements per linear inch in the hori- 
zontal direction as in the vertical direction and that the 
difference may be considerable without the eye being 
able to detect it when the standard “‘aspect ratio” is 4 
units of length horizontally to 3 units vertically as in 
motion pictures, that is, the ratio of picture width to 
picture height is 4/3 = 1.33. It is impracticable to 
transmit on the standard 6 me. band width beyond about 
4.2 me. for which the number of active picture elements 
per second is about 6.5 « 108, hence there are about 


2.17 & 10° picture elements per frame period and about 
447 picture elements per active line. 

Voltage and Shade Levels.—In the standardized 
negative transmission, the circuits are so arranged that 


the stronger the signal voltage is the weaker is the elec- 
tron beam and the darker is the scanning spot at the 
receiver. Hence light portions of the transmitted image 
are reproduced on the picture screen by weak camera 
signals and the dark portions by relatively strong ones. 
Thus camera signals may vary through voltage from 
“white” to “black.” Therefore voltages and shades are 
referred to in terms of “levels.” The horizontal and 
vertical blanking signals have the black camera-signal 
level, whence a series of camera signals always appears 
to begin and end with black. Means also are provided 
to give the picture a general background as an average 
of the brightness of the picture. This often is called 
the “de. component.” 


PICTURE TRANSMITTER AND RECEIVER 


ICTURE transmitters each comprise, among other 

things, a signal generator, two scanning generators 
—one for the horizontal and one for the vertical elec- 
tron-beam deflection—and a camera tube of which the 
principal element of a cathode-ray tube, termed an 
“electron gun.” forms a part. The receiver also con- 
tains two scanning generators and an electron gun sim- 
ilar to those of the camera tube. The electron gun 
“shoots” a focused beam of electrons to spray the cam- 
era mosaic at the transmitter to produce camera signals 
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and to reproduce picture elements at the receiver. 
Therefore the electron beam at the transmitter has a 
constant strength (when not blanked), whereas at the 
receiver its strength corresponds to the varying 
strengths of the camera signals as well as to those of 
the blanking and control signals. 

Electron Gun.—A cathode-ray tube (Fig. 3) con- 
sists of a funnel-shaped glass tube with a luminescent 
coating (phosphor) on its inner large end-surface. At 
its smaller end are the usual connecting pins. Within 
the tube, beginning near the extreme end of its neck or 
smaller portion is the electron gun which, in one form, 
comprises a cathode and its heater, a control grid for 
varying the intensity of the electron beam in response to 
transmitted signals, and the first and second anodes. 
Electrons emitted from the cathode must pass through 
a small hole in the nickel control grid which tends to 
make them travel along the horizontal axis of the tube. 
The first anode attracts electrons through further holes, 
but the electron beam tends to spread, hence must be 
further focused by means of a second electron lens so 
that it will produce the desired scanning-spot diameter 
of the order of 0.02 in. 

The first electron lens comprises the cathode surface, 
the hole through the control grid, and the first hole in 
the first anode. The second anode, having a potential 
about 5 times greater than that of the first anode, may 
be a conducting coating on the inner surface of the 
tube. The region represented generally by a line con- 
necting the ends of the first and second anodes is the 
second electron lens. Focusing is accomplished by 
varying the ratio of the anode voltages, usually through 
adjusting the first anode voltage. The second anode 
voltage may be of the order of 8,000 volts in home 
receivers. Control of power per unit area of the elec- 
tron beam, hence the brilliance of the scanning spot, is 
obtained by changes in the potential difference between 
the control grid and the cathode. Focusing also may 
be accomplished by electromagnetic, or magnetic, means. 

Scanning Generators.—Either electrostatic or elec- 
tromagnetic deflection may be employed at the transmit 
ter and at the receiver to move the electron beam to and 
fro and down and up. In electrostatic deflection only 
potential is applied to the respective beam-deflecting 
plates (Fig. 3) mounted at right angles to one another. 
Current only is required in electromagnetic coils, also 
mounted at right angles to each other. Electrostatic 
deflection herein is shown as being simpler to describe 
and claims are made that electrostatic deflection has an 
advantage over electromagnetic deflection in receivers in 
that the fields of the latter tend to focus negative ions, 
driven from the second anode material (nickel) on the 
center of the luminescent picture screen to form a vis- 
ible ‘ion spot,” whereas with electrostatic deflection the 
negative ions move with the electron beam. 

As stated, the electron guns in the camera tube and 
in the picture tube are substantially alike. The electron 
beams at the transmitter and at the receiver must make 
similar movements simultaneously. Consequently there 
are scanning generators, each comprising a_ locally- 
adjusted oscillator and an amplifier, one for the hori- 
zontal and one for the vertical deflecting plates, respec- 
tively, located at both the transmitter and at the receiver. 
The horizontal oscillators at the transmitter and at the 
receiver are adjusted to operate in unison and are kept 
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in unison by the horizontal syne signals sent from the 
signal generator at the transmitter during each hori- 
zontal fly-back period, the frequency being 15,750 cps 
for line timing, whereas the (field) frequency of the 
vertical oscillators is 60 cps. Fundamentally, the hori- 
zontal syne signal is an extra-high voltage dot and the 
vertical syne signal of the same voltage is comparable 
to a dash, as in a telegraph code. 

The horizontal beam-deflecting potential increases at 
a constant time-rate during the formation of a line of 
picture elements and then changes at a more rapid rate 
(about 5.5 times faster) during the fly-back period. The 
width of the picture, hence also the spacing of the pic- 
ture elements in a line, is controlled by varying the 
horizontal beam-deflecting potential. This potential 
wave has a saw-tooth form (Fig. 4) produced by a 
capacitor-resistor-discharge-tube combination. The ver- 
tical beam-deflecting potential wave has a quite similar 
form. In electromagnetic deflection, the current waves 
also are of saw-tooth form. 


PRINCIPAL FUNCTIONS OF THE RECEIVER 


a from such functions as the separation of 
video and audio frequencies, amplifying the video 
signals, and separating the horizontal and vertical sync 
signals, functions of the receiver under the control of 
the transmitter are the reproduction of picture elements 
and timing, blanking, aligning, etc.; the camera and the 
signal generator alternately taking control. 

Control Signals (Fig. 1) are transmitted from the 
signal generator at the transmitter. The camera takes 
control only while picture or camera signals are being 
transmitted, and then the signal generator takes control 
to (1) extinguish or blank the electron beam during its 
horizontal fly-back period; (2) synchronize the hori- 
zontal oscillators at the transmitter and at the receiver ; 
(3) extinguish the electron beam during the vertical 
retrace period; (4) synchronize the vertical oscillators 
at the transmitter and at the receiver, and (5) cause 
the first lines of picture elements to start at the proper 
places for interlacing. Hence the signal generator 
transmits (1) horizontal blanking signals; (2) hori- 
zontal syne signals; (3) vertical blanking signals; (4) 
vertical syne signals, and (5) equalizing signals. All 
of the signals are superimposed, as required, at the 
transmitter to modulate the carrier so that all may be 
transmitted on one carrier frequency. 

Whereas the horizontal blanking and sync signals are 
received at or near the end of each line, the vertical 
blanking and sync signals are received at or near the 
end of each field. Horizontal blanking always occurs 
with vertical blanking, during which latter period the 
extinguished electron beam zig-zags upward toward its 
position for starting the first line of the next field. 
Since the two interlaced fields start and end at differ- 


ent positions, equalizing signals are received just before 


and after the vertical syne signals or pulses to cause the 
respective fields to start at the proper places. 
The infra-black horizontal and vertical sync signals 


and the equalizing signals have the maximum carrier 


voltage level. These signals are superimposed upon 


the black or blanking-signal voltage. 


Vertical syne signals are ‘‘elongated” to differentiate 
them from the horizontal svne signals. Horizontal 
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Fig. 3 Schematic diagram of cathode-ray tube. 


blanking always occurs simultaneously with vertical 
blanking. The electron beam must move to and fro 
in unison while it is moving in an upward direction 
during vertical blanking. Therefore the vertical syne 
pulse is broken into a series of smaller intervals to 
maintain horizontal synchronism during the vertical 
blanked retrace period. The vertical syne pulse is said 
to be of the “serrated” type. 

Equalizing pulses have twice the line scanning fre- 
quency. Since they occur midway between horizontal 
syne pulses, they have no effect on horizontal synchro- 
nization. 

During the vertical blanking interval these are re 
ceived in this order: (a) equalizing pulses; (b) the 
serrated vertical sync pulse; (c) further equalization 
pulses, and (d) a series of horizontal sync pulses. 

Separation of the syne pulses is accomplished through 
wave-form separation wherein the equalizing signals 
and vertical sync pulses are integrated to produce a wave 
form as illustrated (Fig. 5). Filters responsive to wave 
shape may be employed by permitting capacitors to be 
charged in proportion to voltage-application time-inter- 
vals. The brief durations of the horizontal syne pulses 
cause them to have negligible effects upon the foregoing. 


ELEMENTS OF COMMERCIAL TELEVISION 


IGHTEEN available channels or frequency bands, 

each 6 me. in width, now are available for assign- 
ment by the FCC for television purposes. These vary 
from 50 me. to 294 me. If, in order to double the pic- 
ture detail, the width of the television channel had been 
increased to 12 mc., a maximum of but nine transmit- 
ting stations could have been used in a given area. 

Secause of the high frequency which tends to cause 
the emitted waves to travel in straight lines, like light, 
the maximum useful point-to-point transmitting distance 
is limited to between 50 and 100 mi. Hence no trans- 
mitting stations operating on the same carrier frequency 
can be nearer together than 200 mi. Relaying stations 
have been employed in theater demonstrations up to 
102 mi. 

The FCC “Television Report, Order, Rules, and 
Standards (49851)” of May 3, 1941, may be obtained 
from the Federal Communications Commission, Wash 
ington, D. C. A few excerpts are given below. Fo 
complete information consult the Standards. 

“The Commission feels that this state of the science 
affords some reasonable assurance against early obs 


lescence of equipment. At the same time, it must ex 
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“= these two Manufacturers 


Here are two specific examples of the sensi- 
tivity, precision, and absolute and un- 
failing dependability of the Micro Switch 





The General Control Company, Cambridge, Mass., designed this 
Manual Control Switch for ‘‘millions of safe, sure operations.’’ Con- 
trolled by foot, knee, hand or elbow, it is used for bench grinders, 
drill presses, spot welders, photographic equipment, X-rays, con- 
veyors, alarms, dictating machines, etc. Contact mechanism consists 
of Micro Switches R-RS, G-RS or B-RS described on page .05, 
Section 1, Micro Switch Catalog No. 60. 


C. A. Dunham Company’s “'RT’’ Control for large building heating 

systems has a YZ-RS Micro Switch which operates every 20 seconds, 

® Study the two illustrations above. Read about the day in and day out, to open and close the main steam valve. The 
fenctings which the Micro Switch performs in both switch is operated by a lever which is cam actuated. Note that the 
switch is mounted on an arm that can be swung through a small arc 
to provide a timing adjustment. The Micro Switch is the heart of 
the system—for details see Catalog No. 60, page .05, Section 1. 


cases. In one, the requirement is millions of safe, sure 
Operations; in the other, dependable operation every 
twenty seconds day in and day out. 

Requirements and records of performance such as these 
have made the Micro Switch the preferred choice of design 
engineers who are involved in the designing and develop- The Micro Switch is listed by the Underwriters’ Laboratories 
ment of products where precision switching actuated by with ratings of 1200 V.A. loads from 125 to 600 Volts A.C. 


Pressures lower than an ounce and movements as low as Why not investigate the applicability of the Micro Switch 
2/10,000ths of an inch are required. 


ing enables them to reduce their own engineering expense. 


to your product? If it involves an intricate application of 
These engineers find that the combination of small size, precision switching, write us regarding the problem. We 
light weight, small pressure and movement differentials are will submit suggestions. 

more quickly and economically obtainable by the use of a 7 Micro Switch Catalog No. 60 is a veritable 


Micro Switch than any method they themselves can devise. een handbook for engineers covering snap ac- 
Further: tion switches, their characteristics, actua- 
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nore, the wide range of engineering service which tion, operation and application to any use 
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plicitly recognize the advancing and necessarily flu'd 
state ot the science Accordingly, procedure has beet 

provided for the consideration of new developments, 
including, but by no means limited to, color vision. 

“The width of the standard television broadcast chan 
nel shall be six megacycles per second. 

“It shall be standard to locate the visual carrier 4.5 
megacycles lower in frequency than the unmodulated 
aural carrier. 

“It shall be standard to locate the unmodulated aural 
carrier 0.25 megacycles lower than the upper frequency 
limit of the channel. 

“Tt shall be standard in television transmission to 
modulate a carrier with a single television channel for 
both picture and synchronizing signals, the two signals 
comprising different modulation ranges in frequency or 
amplitude or both. 

“In the use of any type of transmission permitted 

the emissions (aural and visual) must be kept 
strictly within the 6 me. band authorized. 

“Practical Receivers of the “RA” type (those which 
attenuate the carrier 50 per cent before modulation) de- 
signed for the synchronizing sienals shown in drawing 
IT appended hereto will also receive interchangeably any 
of the following : 

a. Amplitude modulated synchronizing and picture 
signals of the 500 ke vertical synchroniz ng pulse 
type 

b. Synchronizing signals of the alternate carrier 
type with amplitude modulated picture signals. 

c. Frequency modulated picture and synchronizing 
signals.” 

Regarding the FCC’s stipulation that signals receive: 
from any transmitter must be capable of operating re- 
ceivers already in use, existing receivers designed for 
amplitude modulation may be made to receive frequency 
modulated sound signals without requiring circuit 
changes, although some adjustment of externally avail 
able controls may be required in changing from one 
system to another. If the syne signal has a narrow band 
width, however, the channel will have to be widened o1 
the point of the syne signal derivation changed. It 1s 
stated that one large corporation will adjust all tele- 
vision receivers of their make in the New York area 
without cost to owners, distributors, or dealers. The 
block diagram (Fig. 6) shows a receiver that will oper- 
ate interchangeably on the standard syne signal and 
other proposed alternatives. Many other design com 
binations may be used. 

Some Precautions.—Although the signals do not 
fade very much over the substantially line-of-sight dis 
tances from the transmitter, it 1s well to employ aut 
matic gain control (ave) because of changes due to 
swinging wires and the like. Like light, these short 
waves are reflected from buildings and other objects. 

In designing television receivers, protection from 
high voltage should be considered since some person: 
do have weak hearts. Picture tubes may collapse in 
handling under the tons of atmospheric weight. Gloves 
and shatterproof goggles shou!d be worn by all nearby 
whenever they are handled. 

Some Things to Think About.—The foregoing 1s 
the condensed story of modern television. It is not 
nearly so mysterious as radio was during its commer 
clalization stage. Substantially all of the parts are ob 


ELECTRICAL MANUFACTURING, OCTOBER 1941 












pe! 





LET’ 


© Time-s, 
the aircr 
BW Prir 

The B 
exposed, 
ina few. 
that nee 
Prints tl 
cause BY 


large vo 


Bw | 
DEVELO 
FOR 
























\ 


© T'ime-saving is one big reason why 
the aircraft industry uses Bruning 
BW Prints. 

The BW Process provides prints 
exposed, developed and ready for use 
ina few seconds—not minutes. Prints 
that need no washing and drying. 
Prints that need no trimming be- 
cause BW Prints can be produced in 


large volume in sheets cut to the 


BW PRINTING AND 
DEVELOPING MACHINES 
FOR EVERY NEED 


Weve i a (tude, loo //oe, 


LET’S CHANGE TO BW PRINTS!” 


exact size of your tracings. Prints that 
are far easier to read—and check— 
than blue prints. 

If YOU are “in a hurry” to step-up 
your production . . . if YOU want to 
save time all along the line in your 
plant— maybe you'll find it worth- 
while to get the whole story of BW 
Prints. The coupon will bring you 


a comprehensive booklet. 





Bruning Model 154 Developer 


CHARLES BRUNING CO.., Inc. 


New York: 100 Reade St. + Chicago: 4700 W. Montrose Ave. 
Los Angeles: 919 So. Maple Avenue 

Gentlemen: Please send me booklet which gives com- 
plete story of BW Prints. 






Name Company 








Address City State 


FOR BETTER MACHINES AND APPLIANCES 





Direct to You! 


A New Policy . . . a Distinctive Idea . . . by the out- 
standing pioneer of Lubricant-Retaining Bearings 


(Established 1883). 


The New Policy?—Hundreds of standard sizes of "Compo" 
Oil-Retaining Porous Bronze Bearings in STOCK, ready 
for Immediate Shipment . . . HERETOFORE MADE 
ONLY TO ORDER! 


The Distinctive ldea?—SHIPMENTS DIRECT FROM THE 
FACTORY TO YOU. No Intermediates—No Delay! 
No Confusion—AND THE GREATEST ECONOMY! 


The New "Compo" Stock List No. | [illustrated above) 
FREE FOR THE ASKING. A quick-reference tabula- 
tion of hundreds of STOCK sizes—plain, flanged and 
thrust-—with prices ... and simplified charts on 
Permissible Loads, Shaft Clearances and Installation 
(without machining) in handy form to fit your letter file. 


WRITE FOR YOUR COPY, NOW 


Save Time, Expense and Costly Delays 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 


Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 





tainable and a number of circuits have been developed. 
The transmitter sends out a series of signals with no 

limitations whatever as to the details of response except 

that they must cause the reproductions of images at 

receivers. Color television has worked quite satisfac- 

torily. While television is here, it still is in its infancy 

and there is much opportunity for further development. 

As an example, it has been proposed to transmit audio 
signals during the fly-back periods and to separate tim- 
ing pulses through different types of modulation. 

As to the matter of styling, in a previous article* it 
was stated in effect that Great Grandfather had a music 
machine which was placed in a box and called a music 
box. In Grandfather’s day, there appeared a new type 
of music machine with a cylinder and voice reproducer, 
called a talking machine, which, following precedent, 
was placed in a box to resemble a music box. Father 
had a radio—a new kind of music and talking machine 

and, naturally enough, that also was placed in a box. 
Now Son has a music-talking-distant-viewing machine 
and tradition demands that it also must be placed in a 
box. What was good enough for Great Grandfather 
and Grandfather and Father is good enough for Son 
perhaps. Although Great Grandfather was laid to rest 
in a box, the undertakers have gotten away from some 
traditions. 

One stylist has suggested the incorporation of radio 
and kindred apparatus into upholstered furniture, as an 
example, for comfort and utility. A previous writer has 
proposed that, through a system of mirrors, or by pro- 
jection, televised scenes may be directed to points where 
viewers actually can see them as they would a home 
movie. This idea may not be so visionary as it may at 
first appear to some. Theaters will have television as 
well as motion pictures on the same screen. Already 
televised scenes have been projected on a 15 x 20 ft 
screen in the New Yorker Theater from a television 
projector located in the balcony sixty feet away. This 
was demonstrated early this year to members of the 
FCC and later to leaders in the film, studio, stage, and 
sport fields. A part of the first program was trans 
mitted from Camp Upton, 68 miles away; the second 
showed a blow-by-blow contest in Madison Square 
Garden. Why go to the theater to see projected tele- 
vision? We have good projected motion pictures in the 
home. 

Such proposals tend to tax the imagination which 1s 
the only limit to various improvements. That is why 
they seem to develop so slowly. Every improvement 
starts with an idea. It is easy enough to suggest—often 
a difficult matter to perform. Yet vision and progress 
go hand in hand. Why stick to tradition? Television 
is here to stay although its development lagged until 
someone got the right idea—using nimble electrons 
instead of cumbersome rotating metal disks. 
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*“If | Were A Builder of Television Sets,” October 1939 
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@ Imagine a machine so sensitive that it 
can detect a movement of less than 25- 
millionths of an inch... approximately 
| 120th the thickness of a human hair! 


Yet this machine does even more. 
Electrically amplified, unbalance vi- 
brations in high-speed rotating parts 
are not only detected, but also /ocated 
and measured so that proper correction 
can be made. Although such extreme 
accuracy is not necessary in most 
commercial work, it indicates the 
amazing degree of precision possible 
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Extreme accuracy is imperative in balancing 
these super-charger impellers which operate at 
speeds up to 30,000 R.P.M. It is successfully done 


on the Gisholt Type-S Balancing Machine. 


Balancing a typical high-speed armature. 


Nu- 


merals which revolve with work piece are picked 
out by Stroboglow lamp to locate point of unbalance. 
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celeration and deceleration occur. On some this may 
be a very important part of the duty cycle. It may in 
volve frequent starting and reversing or intermittent 
loading. An example of the latter can be illustrated by 
a simple punch press equipped with a flywheel. 

The function of the wheel is to produce torque dur- 
ing the power stroke and store up energy the rest of 
the time. The flywheel can produce torque only when 
it is permitted to decelerate. The torque produced by 
the wheel is proportional not to the change in speed 
but to the rate of change in speed. Thus if a motor is 
applied with speed characteristics that permit a rapid 
rate of change in speed, the effect of the flywheel will 
he more pronounced in smoothing out the load. It will 
mean that the motor will be operating more nearly at 
its rating over a greater length of time and therefore, 
will give an overall better efficiency. It may mean that 
less flywheel may be used to accomplish satisfactory 
results. It may mean a saving to both the manufac- 
turer of the press and the customer who uses it. Ac- 
companying characteristic curves (Fig. 1) compare a 
general purpose motor with one specially designed for 
a flywheel type press. It will be noted that the range 
of speed considered for an application of this kind does 
not go below the maximum torque point of the motor. 

\nother example of a problem involving acceleration 
and deceleration is one where frequent starting and re- 
In Fig. 2 are illustrated compara- 
tive curves for a general purpose motor and for a motor 


versing is required. 


specially designed for accelerating loads. It will be 
noted that, comparing the two from the standpoint of 
the accelerating cycle, the latter is much more efficient 
than is the general purpose motor and requires in the 


less than one-half th 


order of e power input to produce 
the same values of accelerating torque. 

The relation between torque, power and time of ac- 
celeration of any rotating body is given by the following 
formulas. 


WR? X rpm. 


‘Torque ({ft.-lb. ) aren : 
308 & (Time in sec. for accel. ) 


where W wt. in Ibs. and R radius of gyration in feet 
and rpm. represents maximum speed reached in revo- 
lutions per minute. 
The average horsepower required to accelerate a re- 
volving body is determined by the following : 
WR? &X (rpm.) ? 
3,240,000 > 


as = 


( Time in sec. for accel. ) 


In the above formula the maximum horsepower de- 
veloped is twice the average horsepower. It is the 
power absorbed in accelerating the revolving body. It 
is not the rating of a motor required for this work. 

It will be noted by studying these formulas that one 
very fundamental concept can be easily recognized ; the 
time required for reversal is directly proportional to the 
maximum speed and that the power required is pro 
portional to the square of the maximum speed. Thus 
in any problem involving reversal, if the maximum 
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CHECK THIS MATERIAL 


ine MAE 
ag 


AND DOES THE JOB 


: 


Plan to use this Hard Vulcanized Fibre material in your product 
or equipment. Ample stocks are on-hand to assure delivery 
whether the quantity is large or small. 


Possessing all the necessary requirements of superior insulation, 
Brandywine Hard Vulcanized Fibre is noted for its great mechan- 
ical and dielectric strength, and its resistance to oil, high heat, 
vapors, acid, rot, corrosion, etc. It's the practical and economical 
answer to industry's need for machineable insulating material. If 
you have your own fabricating facilities, Brandywine Fibre Tubing 
is available in standard lengths and by the foot. Write today for 
sample quotations and Data Book; no obligation. 


These working qualities are easy with Brandywine: 
\ DRILLING \TAPPING 
\ TURNING \FORMING 
\ THREADING \MACHINING 
\ MILLING \BENDING 
\KNURLING \GRINDING 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 WALNUT STREET WILMINGTON, DELA. 
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VOLTAGE 





FOR AUTOMATIC LINE VOLTAGE CONTROL 
—Use the SECO automatic voltage regulator .. +» 

The SECO automatic voltage regulator maintains a 
constant output voltage with variations in input voltage 
or load current. It consists of a thyratron tube circuit 
controlling a motor-driven variable voltage transformer. 
Available for 115, 230, or 440 volt circuits in capacities 
up to 75 kva. 


FEATURES 

e@ High Efficiency—has the high efficiency characteristic 
of the variable voltage auto-transformer 

Low Exciting Current 

Output voltage and sensitivity are both adjustable over a 
wide range by means of knobs on front panel 

Ouick Response—time for full range travel is six seconds 
No critical internal mechanical adjustments—no relay 
adjustments 

Regulator does not affect power factor of system 
Operation of regulator not affected by changes in power 
factor of load 


APPLICATIONS 
e Manufacturing Equipment 
e Electrical Testing 

Send for Bulletin 163 


e Radio Equipment 
e Fluorescent Lighting 
















FOR MANUAL CONTROL OF A-C VOLTAGE 
—Use the POWERSTAT variable transformer. 

The POWERSTAT is a variable voltage auto-trans- 
former for full range control of heat, light and power. 
Available for 115, 230, or 440 volt circuits in capacities 
up to 75 kva—single or three phase. 


Send for Bulletin 149 


SUPERIOR ELECTRIC CO. 
82 HARRISON ST., BRISTOL, CONN. 





C balancing (Fig. 7) of squirrel cage 


DNam 


4 rotor. Checking finished motor (Fig. 8) for 
Fig. 8 dynamic balance achieved. 





speed can be kept low, the power and the size of the 
motor can be made to correspond. 

As an illustration of this important fundamental, a 
case is recalled where a manufacturer of a reversing 
broaching machine powered it by specifying a motor, 
V belt driven to the crank shaft. The motor selected 
was 1200 rpm.; the V belt drive was two to one ratio 
to give a maximum crank shaft speed of 600 rpm. In- 
vestigation disclosed that the power required to reverse 
the heavy WR? in the two V belt pulleys consumed 
60 per cent of the total power input to the motor. By 
direct connecting the motor to the crank shaft and 
eliminating this unnecessary inertia, the number of re- 
versals per minute could be materially improved with 
a smaller motor at a saving of over 50 per cent in 
power consumption. This fundamental should be kept 
in mind by designers of machine tools having rapid 
reversing mechanism. 

One important point often overlooked in specifying 
the speed for reversing applications is the fact that the 
rapidity of the cycle, the WR? of the load and the 
selection of torque characteristics of the motor may be 
such that maximum speed is never reached. For ex- 
ample, in the case of a motor applied to a tapping ma- 
chine, the basic data, in addition to load and WR? of 
rotating parts, is the number of revolutions required to 
complete the eperation—not the number of revolutions 
per minute. If the maximum speed necessary for the 
cycle is 1000 rpm. at the motor shaft, it would not be 
good practice to apply a 4+ pole 60 cycle 1800 rpm. 
synchronous speed motor. Better and more economical 
operation would be obtained with a 6 pole 1200 rpm. 
synchronous speed motor. 

The maximum speed of work spindle can be roughly 
determined from the desired number of complete cycles 
per minute and the revolutions per cycle. If C is the 
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| Tie TRACING CLOTH 


FLAWLESS Q) 
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” 


If we have worked together, you and 
I, then you will take my word for it 
that “Pencil” is, in his way, just as 
good a tracing cloth as I am. I don’t 
ask you to take my word for it. All I 
want is to have you give “Pencil” a 
fair trial. If you don’t know me, then 
all I can say is we ought to get ac- 
quainted. Just write for some samples 
or ask your dealer. First there was 
Micro-Weave Tracing Cloth — that 
was me, “Ink”. Now there are two of 
us—"Ink” and “Pencil’”—both Micro- 
Weave — and good even though we 
say so ourselves. 


Send for generous size 
samples or ask your dealer. 


THE HOLLISTON MILLS, Inc. 


Norwood, Mass. 


BOSTON . NEW YORK = PHILADELPHIA 
CHICAGO + ST. LOUIS + RICHMOND 


(cro-wveave 






cycles desired per minute, and K = total revolutions 
of work spindle for each half cycle, then maximum rpm. 
of work spindle is == + KC. To illustrate, if the spindle 
is required to turn 12 complete revolutions (including 
tool clearance) to tap the hole, and it is desired to tap 


, 20 holes per minute, then the maximum spindle speed 


must not be less than + & 12 & 20 or 960 rpm. Mak- 
ing allowance for contactor operation, the motor selected 
should be 6 pole 1200 rpm. synchronous speed. 

The average accelerating torque required by the 
motor will be the sum of the average torque load of the 
tool, including friction, plus the torque necessary to 
accelerate the total WR*? of the spindle, including rotor. 
The WR#? of the machine rotating parts can usually be 
calculated with a fair degree of accuracy and Fig. 3. 
gives approximate data on the rotor WR=? of con- 
ventionally rated motors. The torque required for 
accelerating total WR? is determined from the fol- 
lowing formula: 


WR? x KC? 
‘Torque= 
2310 


Adding to this the estimated load torque will give a 
value representing the average torque requirement of 
the working cycle. The rated full torque of the motor 
should be based on 40 to 50 per cent of the average re- 
quired working torque. The selection can then be 
checked back to see if the WR* used for the rotor 
checks with the rating required. 

The above represents a simple and quick method of 
approximately determining the rating required for rapid 
reversing service. It does not, however, determine the 
time temperature rating to be given the motor, or the 
type of insulation required for the temperature rating. 
For this the motor manufacturer is in the best position 
to determine and with all the facts as outlined above, he 
can also check the selection of torque rating and speed. 
In cases involving rapid reversing it will usually be 
found that the torque required for accelerating WR? is 
the major portion of the load. 

Other means of obtaining suitable characteristics 
where the problem of acceleration is involved is to co- 
ordinate special motor torque characteristics with multi- 
speed or multi-voltage connections. A special applica- 
tion solved by this simple combination is illustrated in 
the characteristic curves of Fig. 4 and Fig. 5. 

A customer operated a battery of centrifuges in a 
drying out process. These machines were driven by 
large wound rotor motors with complicated control in 
order to adjust the speed for various operations. The 
WkR2? of the centrifuges was quite high. The operation 
consisted of filling the centrifuges with the material to 
be dried, then to accelerate slowly to high speed; to 
operate at this high speed for a definite period of time; 
then to quickly decelerate to a low speed and remove 
the material by a digging operation at a low speed. At 
first glance a duty cycle of this nature does not appear to 
lend itself to the use of a squirrel cage motor. The 
torques required at low speed were high. The torque 
required for accelerating was fairly low in order to ob- 
tain a slow increase in speed. At running conditions, 
low slip was desired for best operating efficiency. How- 
ever, by combining the use of not only multi-speed con- 
nections but also multi-voltage connections, a squirrel 
cage motor was designed to fill these requirements. 
Rugged simple line contactor and timer control was 
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M TYPE VARIABLE RESISTOR 
Insulated contact arm, dis- 
sipates 4 watts. 281° effec- 
tive electrical rotation. 





C TYPE VARIABLE RESISTOR 
Grounded contact arm, dis- 
sipates 2 watts. 266° effec- 
tive electrical rotation. 





E TYPE VARIABLE RESISTOR 
Grounded contact arm, dis- 
sipates 9 watts. 304° effec- 
tive electrical rotation. 





Send for this catalog 


Be sure of a handy 

reference to the 

aS. NUTS entire Mallory line 

~ ‘ wast of approved pre- 
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MALLORY Variable Resistors 


Single Gang...or 16 Gang... It’s all in a day’s Orders! 



















A prominent manufacturer of regulating devices needed a 
special potentiometer of 16 gangs and needed it quickly. 
The problem was presented to Mallory engineers, the job 
put into production, finished and delivered on time and right 
from every standpoint. 


Solve a problem... fill a need... find a new way 
They’re all in a day’s orders for Mallory engineers. 


In addition to the standard wire-wound rheostats and poten- 
tiometers shown at the left, Mallory also manufactures and 
stocks high-resistance, carbon element controls in both stand- 
ard and midget types .. . values from 5000 ohms to 9 megohms. 
Special construction features insure noiseless operation. 

Manufacturers in many fields have turned to Mallory Vari- 
able Resistors, potentiometers, rheostats and attenuators for 


laboratory equipment, test and production devices where 
quiet action and critical adjustments are needed. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address —PELMALLO 






rane 


rf DESIGN NUMBER 








WP 
Re “2, 


a : 
ELECTRICAL 


y 1a9¥ 





SHEETS 


To the steel-wise buyer, visual evidence of excel- 
lence, however obvious, is not enough. It is 
proved quality that is important; the ability to 
deliver extra performance and extra satisfaction on 
the intended job. 


In your search for superior electrical sheets you 
need look no further than Newport, where quality 
and performance are inbuilt. Let us tell you 
more about Newport Electrical Sheets—no obli- 
gation. 


NEWPORT 
KENTUCKY 


ANDREWS PRODUCTS in Basic Open-Hearth Car- 
bon and Alloy Steel: Bars e Plates e Universal 
Mill Plates ® Sheet Bars ¢ Billets © Blooms @ Slabs 








developed to provide the necessary winding connection 
changes. For rapid deceleration plugging on the high 
torque, low speed connections was used. In Fig. 6 
there is illustrated the simple scheme of connections 
employed to accomplish this seemingly complicated op- 
eration. It resulted in a 7% hp. squirrel cage motor 
doing the work that formerly required a 40 hp. slip 
ring machine. 

It is interesting to note that in this particular case 
the successful development was actually a three party 
transaction. It was the ultimate customer and user 
who insisted that a better motor drive be found for his 
machines. He cooperated in securing technical data 
from test of existing units. The manufacturer of the 
centrifuges supplied the technical data on his machine. 
The motor and control manufacturer cooperated to de- 
sign the electrical apparatus for this application based 
on information supplied by the customer and the ma- 
chine manufacturer. The cooperation of all concerned 
was essential. 

Motor specifications are not complete without some 
consideration being given to dynamic balance.* This 
is particularly true when motors are to be applied to 
precision machine tools where the work demands a high 
degree of accuracy and finish. Mechanical balance in 
these cases is important. 

Dynamic balance of the rotating member differs from 
ordinary static balance in that the rotor is checked 
and adjusted for weight distribution, not only in a plane 
through the axis of the shaft, but also in a plane through 
the center of gravity at right angles to the axis of the 
shaft. It is accomplished by making weight adjust- 
ments from readings of deflection with the rotor spin- 
ning in a cradle that is free to move. 

There are several ways of measuring the degree of 
quality of dynamic balance. The one that is most prac- 
tical and most universally used is to measure the dis- 
placement created by the forces of unbalance when the 
rotor is in motion in the completed machine. Displace- 
ment can be measured in inches, however, since it is a 
vibrating motion the frequency of which is proportional 
to the speed, special instruments are necessary to in- 
dicate or record the displacement. 

In measuring the displacement created by dynamic 
forces with the rotor running at rated speed, certain 
factors are important, such as, the location on the mo- 
tor where the measurements are taken and the freedom 
of the motor to move. Motor manufacturers have spent 
a great deal of time and effort on the subject of dynamic 
balance to correlate the various factors affecting the 
method of measurement. It has been found that best 
results are obtained when the motor is mounted on 
supports that permit full freedom of movement. These 
supports may be in the form of suspension springs or 
rubber pads. The flexibility of the support must be 
coordinated with the frequency of motion to prevent 
dampening. It has been found that massive supports 
such as heavy bed plates do not permit freedom of 
movement due to their inertia effect. It is, therefore, 
becoming universal practice to measure the quality of 
dynamic balance with instruments that indicate dis- 
placement and with the motors supported on flexible 
mountings designed to permit full freedom of move- 


*See also, “Vibration-Free Products Require Precision 
Balancing”, ELectricAL MANUFACTURING, February 1940. 
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THE CORRECT ANSWER IS “YES” 
WHEN YOU USE PEASE CONTINUOUS 
BLUEPRINTING MACHINES ..... 


they outsell all other makes combined! 


MODEL ‘‘22”’. . . finest and fastest of the streamlined 
family of continuous blueprinting machines, has Sliding 
Contact (gives 2434 inches of uninterrupted “vacuum- 
like” exposure area); Three Speed Lamp Control 
(operating speed remains the same while lamp amper- 
age can be changed to accommodate variable tracings) ; 
Actinic “No-Break” Arc Lamps (give unequalled uni- 
form light); Horizontal Water Wash (eliminates 
bleeding and avoids wrinkles) ; Quick Change Chemi- 
cal Applicator System (from Blueprints to Negatives 
in 30 seconds) ; and nine 8” diameter Aluminum Dry- 
ing Drums (makes prints “flat as hung wallpaper”). 
Actual production speed in excess of 28 feet per min- 
ute. Made in 42” and 54” sizes. 


MODEL ‘‘22-16’’... combination of the “22” Printer 
and the “16” Washing and Drying Machines, has 
Sliding Contact, Three Speed Lamp Control, Actinic 
“No-Break” Arc Lamps, Horizontal Water Wash, 
Quick Change Chemical Applicator System, and five 
8” diameter Aluminum Drying Drums. Actual produc- 
tion speed 20 feet per minute. Made in 42” and 54” 
sizes. 


MODEL‘‘'16”’. . . has Sliding Contact, One Speed Arc 
Lamps, Horizontal Water Wash, Quick Change Chemi- 
cal Applicator System, and five 8” diameter Aluminum 
Drying Drums. Actual production speed 20 feet per 
minute. Made in 42” and 54” sizes. 





MODEL ‘‘12”’. . . smallest of the continuous stream- 
liners, has Sliding Contact, One Speed Arc Lamps, 
Horizontal Water Wash, Quick Change Chemical 
Applicator System, and five 6” diameter Aluminum 
Drying Drums. Actual production speed 12 feet per 
minute. Made in 42” size only. 

Descriptive literature on Pease Blue printing Equipment 


will be sent upon request; merely indicate machine in 
which you are primarily interested. No obligation, 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD 
CHICAGO ° Ik t 8 i 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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EEDLES of light piercing night skies 

in search of winged invaders—high 
candle power floods giving daytime bright- 
ness to nighttime tasks — beckoning bea- 
cons guiding air commerce and air defense 
to safe harbors. All this means wiring, and 
wiring means pliers. Electricians on the job 
realize that here is one place quality counts 
—Klein standard is their choice. Providing 





Your copy of 


the Klein Pock- his workmen with quality tools is any manu- 
et Tool Guide . at 3 : RD “¢ 

alll bw aoat on facturer’s best assurance of work performed 
— on time—at a saving in dollars as well. 


ASK YOUR SUPPLIER 


eo) QB Ly fees 


3200 BELMONT ye ee ee ae ie CHICAGO 





ment. Readings obtained will be much higher than 
those taken where the mounting restricts the degree o/ 
movement. They give a more true indication of the 
legree of perfection of the rotating member. 

Certain precautions in the specifications pertaining 
to dynamic balance should be taken. [or example, in 
modern motors the effect of omitting the key in the 
shaft extension is sufficient to create a considerable 
reading of deflection when measurements are taken oi 
dynamic balance. Therefore, dynamic balance should 
be specified with a half key in the shaft extension to 
eliminate this inaccuracy. 

It also does very little good to specify a motor with 
precision dynamic balance unless the pulley or gear or 
whatever is mounted on the shaft extension is also in 
dynamic balance. In checking the dynamic balance of 
the pulley or gear, the half key should be included. 

The degree of dynamic balance is also influenced by 
the speed of the motor. High speed motors should 
have closer limits than low speed motors. Another 
factor of importance is the type of rotor. It stands to 
reason that a rotor having a rigid construction such 
as in the case of a squirrel cage machine can have a 
higher degree of balance than a rotor with windings 
that have some degree of flexibility such as a wound 
rotor or a direct current armature. 

With regard to deflection limits, this is also affected 
by motor size and type as well as speed, however, most 
motor manufacturers now publish technical data as to 
the limits of deflection that can be offered for commer- 
cial and precision machines. 

There is illustrated in Fig. 7 the operation of check- 
ing for weight correction of a rotor in the process of 
undergoing dynamic balance. In Fig. 8 is shown the 
use of a displacement indicating vibrometer for checking 
the degree of perfection. 


AUTOMATIC GAGING 


(Continued from p. 108) 


automatic hopper feed is shown in Fig. 3. This ma- 
chine is adjustable to accommodate a variety of ball 
sizes. It classifies into 5 segregations, oversize, under- 
size, and three acceptable classifications, at a speed of 
4200 balls per hour. This is about 2000 balls per hour 
faster than by previous semi-automatic methods. This 
machine uses two of the gaging heads shown in Fig. 2C. 
One of the heads serve to reject and classify the oversize 
and undersize balls. The other head separates those 
balls which are above or below the mean classification 
by picking out those balls falling within the mean clas- 
sification tolerance. Solenoid operated gates on an in- 
clined plane controlled by the gaging heads, open to 
drop the balls into proper compartments in the machine 
base. 

The trend of production as well as inspection is in 
the direction of automatic machinery, eliminating the 
slow, tedious and undependable hand methods. It is 
probably the dream of every production manager as 
well as his engineers, to so control machining opera- 
tions, that inspection becomes unnecessary. The ap- 
plication of efficient automatic machine control gages ts 
certainly a long step in that direction. 
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In 1921, NORMA-HOFFMANN introduced the Cup 
Mounting—the forerunner of all-self-protected ball 
bearings. From this, through progressive stages (as 
shown above) has evolved the NORMA-HOFFMANN 
“CARTRIDGE” BALL BEARING—an ultra-modern 
type embodying 30 years of PRECISION BEARING 
manufacture and offering to industry the following 
distinctive advantages: 


SIMPLER AND MORE ECONOMICAL MACHINE 
DESIGN, due to elimination of many costly mounting 
parts and machining operations, otherwise required; 
EASIER AND FASTER MACHINE ASSEMBLY AND 
DISASSEMBLY, since the “CARTRIDGE” BEARING is 
an integrally sealed unit needing no complementary 
mounting parts; 100% GREATER GREASE CAPACITY, 
due to double-row width creating a greatly enlarged 
grease reservoir; COMPLETE AND LASTING EXCLU- 
SION OF DIRT AND FOREIGN MATTER by the use of 
tightly fitting, wearless, all-metal seals; SEALED FOR 
ANY POSITION, since the seals retain the lubricant 
regardless of shaft angle; EASY REGREASING AND 
INSPECTION WITHOUT DISMOUNTING, by means of 
refilling plug and removable seals. 


Write for the Catalog. Submit your bearing problems for study 
and recommendation, without obligation. NORMA-HOFF- 
MANN sales and service engineers, and distributors in principal 
Cities stocking ‘‘CARTRIDGE”’ BEARINGS, are at your service. 


AURMA-AVFFMAN 
| CARTRIDGE 


BALL BEARING 


PRECISION BALL. ROLLER and THRUST BEARINGS 


NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U.S.A. © FOUNDED 1911 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 








140 


STANDARD Ahlberg 
Ball Bearings, Ball Bearing 
Pillow Blocks and Bower 
““Super-Finished’’ Roller 
Bearings suit practically all 
application requirements. 


Whether you use them in 
new machines or to modern- 
ize existing equipment, you 
will find that these anti-fric- 
tion units meet today’s de- 
mands for new high speeds 
and dependatility with econ- 
omy and efficiency. 


Ahlberg Ball Bear- 
ings have large balls and 
deep-grooved rings for extra 
capacity, mirror-finish sur- 
faces for smooth perform- 
ance. Mounted units have 
sturdy housings, improved 
seals, better alignment fea- 
tures. Bower Roller Bearing 
raceways are ‘‘Super-Fin- 
ished’’ to 3-millionths-of-an- 
inch accuracy for permanent 
close adjustment and quiet 
operation. 


Ahlberg All-Bearing Serv- 
ice is complete and conven- 
ient—made available through 
24 Factory Branches which 
carry full stocks and 
provide engineering 
aid, plus several 
hundred leading 
Supply Houses. 


A new and com- 
plete catalog will be 
sent on your request. 


AHLBERG BEARING COMPANY 


Manufacturers of Master Ball Bearings 


3030 WEST 47thST., CHICAGO, ILL. 








ARE YOU READY FOR TOMORROW? 





(Continued from p. 95) 


It has often been said that the foundation of Amer- 
ican Democracy is in the public school system. Univer- 
sal education has made it possible for the people to 
eovern themselves. 


Likewise, to bring about greater participation in the 
management of a company by all of the workers requires 
education. There needs to be a thorough educational 
program so that all of the people in the organization will 
understand the problems which they, as a group of 
individuals, (the organization), face and must solve if 
they are to succeed individually or collectively. This 
educational program must be all-embracing and con- 
tinuous. It cannot succeed as a “flash in the pan” 
effort. The man on the bench must understand the 
basic problem just as thoroughly as the man in the 
office, for the man on the bench can make a valuable 
contribution to the solution of the problem if he knows 
the problem which the organization faces. 

The basic problem that the organization faces is sat- 
isfying the only real employer of labor—the customer, 
whether that customer is Mr. and Mrs. Smith, the 
United States Steel Company, Uncle Sam, or any one 
of the hundreds of thousands or millions of other poten- 
tial purchasers. It’s not the stockholder or the banker 
who gives employment (except as their money is essen- 
tial to the conduct of the business). The actual em- 
ployment is given by the customer. He is the one who 
must be satisfied. 


INTRA-COMPANY EDUCATION 


ITHIN our own organization, we have made a 

modest start with education. We still have 
a long way to go before it begins to fill our urgent 
needs. At present, this program consists of: 

1. A twice-monthly message to all members of the 
organization, which message is distributed with the 
pay checks. Each message discusses a basic problem of 
the company which we, as a group of workers, face and 
must solve if we are to be successful. From the very 
first, these “You and I and RCA” messages aroused a 
tremendous amount of interest on the part of all of our 
workers. 

2. In addition to this, we have our plant publications, 
“The RCA Family,” which, in addition to interesting 
news about individuals and plant operations, also carry 
educational material. 

3. There are periodic campaigns to enlist the interest 
of all workers and, particularly, to secure their sug- 
gestions on how our operations may be improved, work 
simplification and other matters. Currently, we are 
conducting a “Beat the Promise” campaign. The pur- 
pose of this “Beat the Promise’ Campaign is two-fold: 

A. To “Beat the Promise” in connection with all 
national defense orders—to get all orders completed 
ahead of schedule—and to accomplish this with the 
maximum conservation of materials, machine time, 
floor space and manpower. 





B. To get departments engaged in commercial 
work to handle their activities in a way which will: 
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a motors may be broadly divided into 
three general classes: polyphase, single-phase, and 
direct-current. The following outline shows the var- 
ious subdivisions and the Wagner type letters which 
apply to them. 


1. Polyphase 
A. Squirrel-Cage Rotor 
1. Low resistance Type RP-1 
2. High reactance Type RP-5 
3. High resistance Type RP-6, RP-7 
B. Wound Rotor 
i. Low resistance Type RS 
2. High resistance Type RT 
3. Synchronous Type RN 


2. Single-Phase 
A. Wound Rotor 
1. Repulsion start Type RA 
2. Repulsion-induction Type RG 
B. Squirrel-Cage Rotor 
1. Capacitor-start Type RK 
2. Split-Phase-start Type RB 


3. Direct-Current 


A. Wound Rotor 
1. Compound-Wound Type RD 


Polyphase Squirrel-Cage Low-Resistance (1/6 to 400-hp) 
Because of its simplicity, rugged construction, and 
low cost the RP-1 motor is the most popular type 
used in industrial plants. It has sufficient starting- 
torque for operating machine tools, fans and blow- 
ers, centrifugal pumps, some types of compressors, 
and many other kinds of machinery. 


Polyphase Squirrel-Cage High-Reactance (1-1/2 to 125-hp) 

Some applications require motors of higher starting- 
torque than obtainable in RP-1 motors. Typical 
examples are crushers, plunger pumps, belt con- 
veyors starting under load, large air compressors, 
large r¢ frigerating machinery, mixers, etc. For such 
applications Wagner builds a high starting-torque 
motor with high-reactance rotor, known as type RP-5. 
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Polyphase Squirrel-Cage High-Resistance (1/2 to 150-hp) 

The motors discussed thus far are not suitable for 
operating machines having heavy flywheels because 
these motors will not permit the flywheels to deliver 
enough of their stored energy during the punching 
or drawing operation. For these applications Wag- 
ner builds RP-6 motors with high-resistance rotors. 
During the working part of the cycle, the motor 
speed drops considerably and allows the flywheel to 
do its work. High-resistance rotors are also used in 
RP-7 (1 to 50-hp) elevator motors, which are used 
on low-speed elevators, hoists, dumb waiters, etc. 


Polyphase Wound-Rotor Low-Resistance (1 to 250-hp) 

There are two reasons for the existence and applica- 
tion of motors of the Wagner type RS. First, since 
the rotor winding is connected to slip-rings making 
it easy to connect a high external resistance in the 
rotor circuit, it is possible to obtain extremely low 
starting-currents without impairing the running 
performance. Second, by introducing resistance in 
the rotor circuit of an RS motor it is possible to 
obtain speeds from 50 to 97% of synchronous speed. 
This method of speed control is satisfactory when the 
load is constant. For obtaining different speeds on 
applications where the load varies, Wagner recom- 
mends the use of polyphase squirrel-cage multi- 
speed motors, type MRP, which may be obtained 
with two, three, or four speeds. 


Polyphase Wound-Rotor High-Resistance (40 to 100-hp) 

The air-conditioning industry sometimes requires 
motors which must have higher starting-torques 
and lower starting-currents than can be obtained in 
good squirrel-cage motors. For such applications 
the Wagner RT motor was developed. The char- 
acteristics of unusually high starting-torque and 
exceptionally low starting-current are accomplished 
by using a high-resistance secondary winding which 
is permanently short-circuited. 


Polyphase Wound-Rotor Synchronous (7-1/2 to 200-hp) 

Wagner Synchronous ‘‘Fynn-Weichsel’’ motors, type 
RN, differ from conventional synchronous motors in 
that they have starting characteristics like RS motors, 


50 YEARS OF SERVICE 


This year Wagner cele- 
brates its fiftieth year of 
service to industry and 
the home—as a manufac- 
turer of motors, trans- 
formers, and fans of the 


MOTORS -« 


highest quality. 


do not have separate exciters, and have simple start- 
ing devices. The RN motor is the ideal motor to 
install where power factor needs correction because 
it not only improves the power factor but also han- 
dles the toughest job to be found. 


Single-Phase Wound-Rotor Repulsion-Start (1/8 to 15-hp) 

For single-phase circuits there is no better motor 
than the Wagner RA repulsion-start induction motor, 
which starts as a repulsion motor with high starting- 
torque and low starting-current, and, upon approach- 
ing operating speed, is automatically converted into 
an induction motor. With few exceptions, if single- 
phase current is involved, the RA motor is the 
logical choice. 


Single-Phase Wound-Rotor Repulsion-Induction (1 to 5-hp) 
Filling-station compressors are often operated in 
cold locations under weather conditions which con- 
geal the oil in the compressor crankcase and may 
increase the load until it is double its normal value. 
For such applications Wagner produced the RG 
motor which is a brush-riding machine with a 
squirrel-cage to limit the idle speed. This type of 
motor will carry any load which it can start and is 
ideal for filling-station compressor applications. 


Single-Phase Squirrel-Cage-Rotor Capacitor-Start (1/6 to 1-hp) 
In order to meet a competitive situation Wagner 
builds the RK motor, which is a capacitor-start 
induction machine. 


Single-Phase Squirrel-Cage-Rotor Split-Phase-Start (1 /20to1 /3-hp) 
The cheapest type of single-phase motor is the RB 
split-phase machine. It is recommended for appli- 
cations where the starting duty is light and the 
period of acceleration is short. The RB-5 (1/6, 1/4 
and 1/3-hp) is a special service motor intended for 
washing machines, mangles, etc., which operate 
only for a short period of time at infrequent inter- 
vals. The RB-5 motor should not be used on jobs 
which operate continuously. 


Direct-Current Wound-Rotor Compound-Wound (1 /6 to 3-hp) 


Wagner also builds direct-current type RD motors, 
which are still required in some locations, 


Send for Bulletins MU-177, MU-179, 
MU -182 describing WAGNER Motors 


M41-30 


Wasner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
TRANSFORMERS ~-° 


FANS + BRAKES 











































































Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency increased 
by making the motor an integral part of the 
machine or appliance. This type is particularly 
suitable where one of the motor speeds available 
is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell and 
the rotor is bored ready to be mounted. Rotor is 
dynamically balanced on a test shaft with key 
in place. 


Ratings range from 14 to 7/2 HP; speeds, 1150, 
1750 and 3500 rpm. Built for A.C. single phase 


or multiphase currents. 


-————OHIO MOTORS INCLUDE 


Split-Phase Induction to 1/3 HP Shell Types to 5 HP 
Direct Currentto3 4HP | Torque to 100 oz. ft. 
Permanent Split Capacitor to, | Shaded Pole to 1 30 HP 
3 4 HP Synchronous to 1 6 HP 
A.C. to D.C. Motor Generators 
and High to Low Voltage D.C. 
Dynamotors up to 300 watts 





Capacitor Start to 2 HP 
Capacitor Start and Run to 2 HP 
Polyphase to 2 HP 





Tell us your requirements and we will 
advise with you. 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Ave. Cleveland, Ohio 
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(1) Get out the maximum of production corsid 
ering the handicaps. 

(2) Handle the work in such a way that it 
facilitates National Defense production. (Conser- 
vation of men, materials and facilities. ) 

4. Foremen training courses are a regular part of 
our activities. 

5. General group discussions (a group consists of 
four or five junior executives with one of our executives 
acting as group leader) discuss company policies, pro- 
grams and problems. These groups are made up of a 
cross-section of the organization, with a view to having 
the accountant meet the engineer; the engineer, the 
salesman; the salesman, the manufacturing man. The 
interchange of viewpoints helps men to develop a more 
rounded picture of our operations and to see their own 
jobs in the proper perspective. 

6. Another series of effective training courses is 
conducted in work simplification. The purpose of these 
courses is to get our supervisory employees to analyze 
the manufacturing processes and manufacturing designs 
to see whether or not they may be simplified, thus in- 
creasing output, cutting costs and increasing quality. 

7. Approximately 500 selected employees have under- 
gone special training in skills that can be used in na- 
tional defense work. These classes have been conducted 
in cooperation with the University of Pennsylvania and 
other schools in the vicinity. New courses are now in 
operation. 

In addition to these training courses, there are spe- 
cific courses in such things as blueprint reading, radio 
engineering and shop practice. These courses are 
attended by about ten per cent of the total number of 
employees. 


KEEPING AN OPEN MIND 


NE of the biggest problems is to get men to keep 

an open mind. Too many executives resist 
change and new ideas. As a matter of fact, it can be 
said, I believe, that the executive with a completely 
open mind is the exception rather than the rule. All 
sorts of prejudices crop up to block progress. “It has 
never been done that way,” “It won’t work,” “We tried 
it before and were not successful,” are stand pat phrases 
that discourage junior executives and others, often to 
the point where they give up in disgust. The quickest 
way to destroy morale in an organization is to greet 
every new idea or suggestion with a “No.” Sometimes, 
it is good policy to accept even poor suggestions in 
order to lend encouragement to the suggestor. Remem- 
ber, a baby learns to walk, first, by crude attempts at 
crawling and, later, a faltering step at a time by holding 
on to a chair or a play pen. The thinking process of 
human beings has to be similarly aided. 

If our great research laboratories have taught us any- 
thing, they have taught us how little we know about 
electronics and their application to products to serve 
humanity. If operating and administrative executives 
had the same searching, questioning, humble viewpoint 
that is so characteristic of our research engineers, I am 
sure that our progress would be tremendously acceler 
ated. Here again, education is called for. 

Fortunately, business, by and large, today has the 
sign out “Help Wanted.” Business wants to keep that 
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Preferred in Peaee. 
Demanded for Defense! 






The battleships for America’s Defense require the 
finest materials human ingenuity can provide... even 
down to the hair-like strands of magnet wire that be- 
come a part of energizing, controlling and signaling 
equipment. There must be no failure in any compo- 
nent mechanism of these sea fortresses. 


Twenty-five years of experience and unsurpassed 
quality standards will fashion the REA wire furnished 
for America’s Navy, Army, and Air Force require- 
ments. It will be produced on the most modern equip- 
ment in the industry . . . how, when, and exactly as 
wanted ... “tailor-made” when necessary for special 
applications. 





Maximum uniformity, longer continuous lengths, and 
superior spooling are REA quality characteristics 
which will help speed up Defense production. 


Submit your procurement, engineering and 
production problems to us for fast action! 








MAGNET WIRE COMPANY. INCORPORATED 
FORT WAYNE, INDIANA, JU. S. A. 








& MANUFACTURERS OF THE FAMOUS REA “OVER THE HEAD‘ TENSION UNIT * 


SEVENTH ANNUAL PRODUCT DESIGN NUMPER 


WE CAN STILL 
HELP YOU! 


@ The products 
shown here are 
typical specimens 
of Imperial custom 
molding made for 
such organizations 
as. Allis-Chalmers 
Mfg. Co., National 
Enameling and 
Stamping Co., John- 
son Service Co., 
Teletype Corp., 
Western Railroad 
Supply Co., Thermo- 
gray Co. and Fol- 
mer Graflex Corp. 
Note the lamp guard 
molded from impact 
resisting plastic. 


IKE every other plant pro- 

ducing molded plastics, 
our facilities are under a con- 
siderable strain. However, 
we are arranging our pro- 
duction schedules in such a 
way that we can still continue to take on both the 
making of the dies and the molding of parts or 
products that are subject to priority. 


If you have a molding problem in Bakelite, 
Plaskon, Durez, Makalot, Tenite, Beetle or Lucite, 
we can help you. We are equipped to handle the 
most complicated pieces as well as simple mold- 
ing jobs. If your work requires deep drawing, 
side cores, horizontal bosses, metal inserts, close 
tolerances or any type of specialized technique, 
we should appreciate the opportunity to demon- 

strate how we can handle 
it. Your inquiries will have 
prompt attention. 

OUR STOCK MOLDS of pulls, 
knobs and handles may help you 
out of a tough spot some time. 
We always try to maintain a 
large stock assortment on hand 


in a variety of colors. Ask for 
Bulletin K-100. 


IMPERIAL MOLDED PRODUCTS CORPORATION 


2921 West Harrison Street, Chicago, Illinois 
re sae 
a Ae 3 are eae 
@ DUREZ 
t 
@ MAKALOT 


te 13885 
@ LUCITE 


But when the time comes for a transition 
from a war-time to a peace-time economy, it may be a 
ditferent story. 


sign there. 
susiness must prepare today. 


HROUGH Research. The research laboratories 
of America’s industrial plants hold the key to 
countless new products which will be of service to the 
American people and industry. Research must be di 
rected at the problems which urgently call for solution. 
In our own organization, the management of RCA 
has taken steps to intensify the research activities of the 
organization. At Princeton, New Jersey, we are now 
erecting buildings to house all of the research activities 
of the Radio Corporation of America and its subsidiary 
companies. It is to these laboratories that we look for 
the development of the new products which are going 
to give us the manufacturing load which we will require 
to keep our expanded facilities and personnel busy after 
the defense program has been completed. 

Such new services as television (for both the home 
and the theatre), facsimile (“The Newspaper of the 
Air’), the application of electronic principles to indus- 
try, or the use of music in industry, offer great possi- 
bilities for expansion. The new RCA electron micro- 
scope is a case in point. This recent development has 
such wide promise for assisting research engineers in 
solving the multitude of problems with which they are 
confronted that the OPM has given priority ratings to 
build a quantity of these instruments for industrial 
laboratories engaged in defense work. 

Through lower costs, both in manufacturing and 
distribution. The economic success of America has been 
based on the principle of “More goods for more people.” 
More goods for more people, in the final analysis, is 
made possible only by lower selling prices. The oppor- 
tunity for simplified designs and manufacturing pro- 
cesses and procedures is enormous. They can only be 
fully realized by the whole-hearted cooperation of all 
the workers, working with head, hand and heart to 
bring about lower costs, recognizing that through lower 
costs comes their own salvation. 

Lower costs must also be developed through lower 
distribution costs. The manufacturer's interest in his 
product should not cease until it goes into the posses- 
sion of the ultimate buyer. Both wholesalers and re- 
tailers are actually on the “pay roll” of the manufac- 
turer. They are paid to get the product from the manu- 
facturer to the ultimate buyer. Therefore, in attacking 
costs, we should be just as aware of the costs involved 
in distribution, which are equal to, or greater than, the 
manufacturing costs, in our study to bring about lower 
costs to the ultimate buyer. The opportunities for 
saving in distribution are quite as great as the oppor- 
tunities for saving in manufacturing. 

In our own organization, we have assigned one otf 
our vice presidents to devote his entire time to the 
study of distribution costs and methods. 

Today, we must plan for tomorrow. We must 
not only handle the pressing problems of the 
moment but, quite as important, we must be laying 
the groundwork and making the plans with which 
business will cope with the multitude of problems 
that are ahead. 

Alert, intelligent, forward-looking management will 
prove equal to the task. Nothing short of that will do 
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FOR A COMPLETE, all-purpose method of making prints—and today 
the demand is for a service more versatile than blue-printing—the Ozalid 
Process offers a full line of sensitized materials and Whiteprint machines 
that combine exposure and dry development in one compact unit. 


By using the Ozalid Process, you get—in a matter of seconds—positive- 
type whiteprints of engineering drawings or anything written, typewritten 
or drawn on reasonably translucent paper . . . prints that are true-to-scale, 
durable, and will not wrinkle or curl. 


With this all-purpose process you get... SUCH STANDARD MATERIALS 
as papers producing black, blue or maroon lines on a white background 
. .. transparent materials including transparent papers, cloth and foils . . . 
SUCH SPECIALTIES as paper laminated on cloth . . . airmail weight paper 
. .. paper coated on both sides . . . opaque cloth . . . correctors for eradi- 
cating line detail . . . SUCH SERVICE as fast—economical—print making. 


Ozalid whiteprints are made simply by placing the original on a piece 
of Ozalid sensitized material and feeding both into the machine. Exposure 
and dry development are combined in the machine to produce a finished 


print that is dry, ready for immediate use. Ozalid transparent duplicates 
are produced the same simple way. 


Compare this quick, complete process with the indirect way of making 
blue prints which requires washing—fixing—drying and trimming. Elimin- 
ate unnecessary production tie-ups by installing an Ozalid machine. Write 
for illustrated literature today. 


SPECIFY 
WHITEPRINTS 


& See the OZALID EXHIBIT at the METAL SHOW in PHILADELPHIA. .. BOOTH H-26 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N.Y. 
Ozalid in Canada «+ HUGHES OWEN CO. LTD., Montreal 





This New Walker- 
Turner Radial Ma- 


chine is Protecied 


A gainst Short Cir- 


cuits and Danger- 
ous Overloads with 


HEINEMANN 
*He-Cirk-it”” 


FULLY ELECTRO-MAGNETIC 
AUXILIARY BREAKER 


This small breaker stands guard between power 
source and motor giving positive protection by 
opening circuit on dangerous overloads and short 
circuits. To prevent unnecessary and costly 
shutdowns a delayed trip prevents opening circuit 
on harmless overloads of short duration. Low in 
cost and small in size, this auxiliary breaker is 
made in all ratings from 250 milliamoveres to 35 
amperes—and is the one sure method of protecting 
appliances and equipment for home, office and 
factory. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 
Est. 1888 
99 PLUM STREET TRENTON, N. J. 


DESIGN IN A NEW ROLE 


(Continued from p. 102) 


During our investigation for a suitable material to 
replace the present steel cabinet, we looked into the 
possibilities of over 25 alternates. These were grad- 
ually reduced to four, which we compared in regards to 
tensile strength, waterproofing qualities, warping, 
sound proofing, etc. We had an idea whereby a new 
exterior could be developed, and placed over the pres 
ent chassis, without disturbing any of the present fea- 
tures of the cooler, or altering its chassis in any way to 
accommodate its new dress. Thus, a cooler could be 
coming down the assembly line, and up to the last, 
either exterior, the steel or the new case, which is a 
form of pressed wood, could be placed on the cooler. 
One serious point in connection with this re-design was 
that the case had to be easily and quickly removed to 
allow for any adjusting. 

We had another experience a short while ago where, 
through consultations between engineering, sales, and 
design, a type of baffle used in cooling apparatus, was 
slightly altered from its original form, but as a result 
of which, figured over thousands of pieces, there was a 
considerable material saving. 

Many of the products for which the manufacturer 
does not wish to change any of the basic tooling, but 
where a new appearance is desired, are more difficult 
to design than for jobs where the industrial designer 
can begin with a clean sheet of paper. For it becomes 
necessary to study the product in its present form and 
attempt to place an entirely new appearance upon it, 
without disturbing the present manufacturing set-up. 
Most of these changes will be in color, new methods of 
trim, etc., inasmuch as the product had been designed 
originally with an entirely different theme, it often 
times presents quite a difficult problem to give it a new 
face, and demands a great deal of study. 


THERE’S ALWAYS TOMORROW 


ANY manufacturers are giving considerable 

thought at present to the post war period, and 
when the impetus will be merchandising, and not on 
order-taking. Due to government restrictions on the 
amount of products a manufacturer may produce, and 
coming legislation on installment buying, the consumer 
public will not be able to obtain all of the products that 
it would like to buy. This latent buying power will be 
unloosed when this war effort is over, and will produce 
a mad scramble on the part of the manufacturers to 
regain their old customers, and build up new ones as 
well. The far seeing manufacturer who begins his 
development and appearance-designing of his products 
now, will find that he is in a very healthy situation later 
on. He will have gained many months of time, and will 
be ready to produce new products on the market, as 
soon as the war effort ceases. He knows that not onl) 
will he have all of the well established materials to work 
with, but the newer ones as well. His aggressiveness 
and ability to take advantage of this situation at pres 
ent, will result in greatly increased sales in the future 
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Taylor Laminated Plastics are a part of every picture. 


Fluorescent lighting, for instance—the better light for better 
sight in modern industry relies on Taylor Phenol Fibre. Two 
little insulating discs of Taylor Phenol Fibre—fabricated by 
the millions at the Taylor Plant — are required for each 
fluorescent light tube. 


Laboratory control of product quality and uniformity at the 
Taylor Mill and the most modern facilities for fabrication to 
the exact specifications of the manufacturer, have led many 
vulcanized and phenol fibre users to place the whole respon- 
sibility for their insulating parts with Taylor. 


We believe you, too, will find Taylor Service more satisfactory 
and more economical in the long run—especially today, when 
it can be a real aid to greater production in your plant. 


TAYLOR FIBRE CO. 
NORRISTOWN, PA. 


TAYLOR 


LAMINATED PLASTICS 


¢ Vulcanized Fibre « Phenol Fibre « 
SHEETS, RODS, TUBES, FABRICATED PARTS 











The use of IRVINGTON IRV-O-LITE 
XTE-30 and XTE-100 and KOROSEAL EX- 
TRUDED PLASTIC TUBING for insulation 
is rapidly increasing. Wise manu- 
facturers are realizing its distinct 
advantages in assembly, perform- 
ance and low cost. 









AUTOMATIC TRANSPORTATION 
USES IRV-O-LITE 


The Automatic Transportation Company states 
that IRV-O-LITE XTE-30 is used for insulation 
between the terminals of their Rotor Brush 
Truck Controllers. 


IRV-O-LITE and KOROSEAL have high dielec- 
tric strength, high mechanical strength, and 
hitherto unattainable resistance to _ tearing, 
abrasion, heat, fire, and solvents. 


Manufacturing costs are reduced by the 
smooth inside surfaces and extreme flexibility 
which enable quick assembly on wire. 


IRV-O-LITE XTE-30 & XTE-100 
and KOROSEAL 


Meet rigid electrical, chemical, and physical 
requirements. Test these tubings yourself. Let 
us know your requirements and we will send 
samples best suited for your use and with com- 
plete data on types and sizes. 


Write Dept. 56 






VARNISH & INSULATOR CO. 


PLANTS AT 
IRVINGTON, N. J. 
HAMILTON, ONT.,CAN. 


Representatives in 20 Principal Cities 
eee DPE: « 





IRVINGTON, NEW JERSEY, 
U.S. A. 
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WE KNOW WHAT THEY LIKE 


(Continued from p. 60) 


which it then assembles into a similar report to the 
manager, Opinion and interpretation are kept second- 
ary to the facts themselves, even when the temptation 
to make recommendations is strong. Product sections 
do not invariably act on recommendations, as might be 
guessed, and it is important that such initiative be con- 
fined to the product manager in whom reposes the final 
responsibility for the line. The technique of data study 
often calls for checking both the positive and negative 
reactions to points at issue, sometimes repeating the 
interviews or questionnaires when there is doubt or 
conflict, and the cross-checking the various dimensions 
to make up the complete picture, After its submission, 
the research report goes through the regular channels 
for action, such as engineering, manufacturing, sales, 
and advertising. 


PIONEERING HAZARDS CONCENTRATED 


NE activity of the commercial research may be 

worth special mention. In General Electric we 
have a pioneer products section which acts as a clearing 
house for new ideas, carrying on extremely thorough 
investigations and in some cases acting as a product 
sales and merchandising section until the new product 
has become established as part of an existing line. The 
pitfalls in such an activity are numerous, although there 
is something to be said for concentrating the hazards 
in a single section trained for observation and develop- 
ment. This pioneer product section employs a “new 
product analysis and check list”—a remarkable form 
calculated to offset human forgetfulness and_ haste 
through the exhaustiveness of the questions that must 
be answered and the surveys demanded before a new 
product idea will get further consideration. This is 
not the place to describe the analysis in detail, but it 
covers history, product characteristics, patent and license 
situation, effect on other products and relationships, 
market, marketing plan, and costs and _ profit poten- 
tialities. Obviously certain parts of this check list can 
be satisfied only by the activities of the commercial 
research section. 

Specific examples of our customer research activity 
may serve to illustrate the research dimensions and the 
way in which they are applied. These follow. 

Taking the actual consumer classification first again, 
perhaps the best examples are tests conducted during 
both years of the New York World’s Fair, since many 
applications of the information gained are now evident 
in appliances on the market. The objectives of the Fair 
tests were: to obtain first-hand information from con- 
sumers of alternative product features, the degree of 
interest in proposed new products, and preferences in 
design and styling. It was also desired to leave a 
friendly feeling for the company and its products. In 
1939 seven product studies, on irons, roasters, toasters, 
mixers, mixer color, major appliances, and radio-tele- 
vision were conducted and over 8500 interviews con 
ducted. In 1940, 41 separate studies were conducted 
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If you want to Lick a Metal Problem 
Simply Lick a Stamp 


Manufacturers who find that single metals fall short 
of their requirements solve their problems with Gen- 
eral Plate Laminated Metals. For General Plate Lam- 
nated Metals—being permanently bonded combina- 
tions of two different metals—offer the combined ad- 

intages of both metals used. 

To be specific—copper laminated to steel makes a 
ietal both rigid and conductive; silver bonded to cop- 

r provides a workable, inexpensive, corrosion resist- 

\1t metal; ferrous and nonferrous combinations—scores 
‘ them that solve many metal problems for manufac- 


rers. And General Plate Engineers are ready to con- 


VENTH ANNUAL PRODUCT DESIGN NUMBER 


sider new problems. If you have any, write a letter 
stating your requirements; address it to General Plate; 
lick a stamp; stick it on the envelope and drop it in the 
mail today. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following 

products: Laminated & solid precious metals, electrical contacts — Solid 

and rolled plated precious metals in all forms — Truflex Thermostatic 
Bimetals 


34 FOREST STREET, ATTLEBORO, MASS. 
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AC. VOLTS, 60 CY. CAP. MFD 
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PATENTED PATENT NUTITE ENCLOSEO 


MADE IN USA.BY 


AEROVOX CORPORATION 
NEW BEDFORD MASS. U.S.A 


ee Again we remind you that Aerovox developed the first 
practical, inexpensive, high-capacity electrolytic capacitor 
for motor-starting service. Since its introduction several 
years ago, Aerovox, in closest collaboration with motor 
designers and manufacturers, has supplied the greater por- 
tion of ALL motor-starting capacitors in daily use. 


Aerovox engineering and production have grown apace 
with pioneering effort. Today Aerovox maintains the 
largest listing and stock of both exact-duplicate and uni- 
versal replacement capacitors servicing all standard capaci- 
tor-start motors. And Aerovox continues to supply the 
major portion of ALL motor-starting capacitors for initial 
equipment and replacement needs. 





Get Your Copy... 


This new combined manual and catalog is yours 
for the asking. Write for it. And be sure to 
submit that motor-starting or other capacitor 
problem for engineering aid, quotations, specifica- 
tions. 






dealing with 19 ditferent subjects. In the second year 
over 37,000 consumer opinions were obtained from 
persons representing all 48 states, 4 U. S. possessions, 
and 11 foreign countries. The leaflet, or questionnaire, 
studies were conducted in an auditorium housing the 
Magic Kitchen show, while personal interviews were 
conducted on the floor of the exhibit, at the appliances 
in question, by a specially-trained staff of girls. To 
give some idea of the scope of the inquiry, the following 
were the studies made: 19 on the refrigerator, 5 on the 
range, 1 on television, 1 on frequency modulation radio, 
1 on the mercury switch and adequate lighting, 1 on 
the dishwasher and disposall, 2 on the washer, 1 on the 
ironer, 1 on the dryer 1 on the water heater, 2 on the 
percolator, 1 on the glass coffee maker, 1 on the steam 
iron, 1 on the electric iron, 1 on the mixer, 1 on 
mixer attachments, 1 on a multiple-purpose cooker. 

The refrigerator leaflets confined themselves to a few 
questions, illustrated by drawings, and asking only that 
the writer check “yes” or “no”; “have” or “prefer” ; 
and in some cases, where a new feature was proposed, 
asking what the individual would pay to have it in 
cluded. Questions covered such subjects as the un 
refrigerated base section, air filter, location of freezing 
compartment, external styling, type of door, and frozen 
food storage. A high percentage of the decided trends 
have been incorporated in current models, 

The electric sink studies are another interesting 
sample of consumer questioning, because they concerned 
what is substantially a new device, having a relatively) 
high unit cost, not yet in general use, but on which a 
strenuous educational campaign has been waged. Fea- 
tures were first explained by an attendant. More than 
half of those questioned had seen an electric dishwasher, 
about a third had seen the Disposall, but less than a 
third had seen the two devices combined in an electric 
sink. A sizeable number had friends who owned one or 
both appliances, practically all of whom were satisfied 
and many of whom were enthusiastic. It was interesting 
to note that those questioned, in this category, seemed 
as enthusiastic as were the owners themselves, which 


(CCOLLA BORATIVE engineering-design is the result. 

Here Director Rav Patten of G-E’s design styling 
section and Manager H. K. Smith of the Commercial 
Research Div. of the Appliance & Merchandise Dept. 
check upon their impressions of a new refrigerator 
model. Engineering heads study Manager Smith's 
reports quite as earnestly as does the Director of 

Design Stvling. 
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DEFENSE PRODUCTION LINES 


The entire intricate skeleton of 
this new solenoid starter manu- 
factured by the Industrial Con- 
trol Division of the Arrow-Hart 
& Hageman Electric Company 
consists of just six parts,each unit 
of Resinox, produced with mass 
production speed and economy. 

The result: light, compact 
controls that require lower watt- 
age coils, use less current, oper- 
ate cooler...and at the same 
time, have the tough, sturdy 
construction that can take the 
day-in, day-out beating of pres- 
ent-day all-out industrial oper- 
ations. Fast, easy replacement of 
any of the six parts can be made 
as original and replacements are 
held to hair-like tolerances. 

Five qualities make Resinox 
ideal for such assignment: high 
impact strength, high dielectric 
strength, ready adaptability to 
intricate moldings, adaptability 
to mass production methods, 
dimensional stability. 

With Resinox, Monsanto’s 
phenol-formaldehyde molding 
compound, you can often sim- 
plify your production and at the 
ame time improve your prod- 
ucts...trim excess weight from 
your products and at the same 
time add extra strength! 

For complete information 
inquire: MONSANTO CHEMICAL 
ComPANY, Plastics Division, 
Springfield, Mass. District Offices: 

Boston, 


New York, Chicago, 
Detroit, Charlotte, Birmingham, Los 


Angeles, San Francisco, Montreal 
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Times like the present demand of all materials the 
utmost in serviceable performance. Bridgeport New 
Phosphor Bronze provides spring metal parts with 
an exceptional combination of properties to meet 
the most exacting demands for efficient service 
durability. 

To the manufacturer, these same outstanding 
product characteristics of Bridgeport New Phosphor 
Bronze enable quality production standards to be 
maintained. 

The Bridgeport laboratory will be glad to assist 


in spring metal problems. Simply write... 





immediately suggests advertising approach. Although 
attendants reported 88 per cent who would like to own 
dishwashers, they paid most attention to the reasons 
given by those who did not want the device, since these 
not only suggest educational approaches once more but 
fields for product change. Most of the respondents gave 
“small family” as the reason; others felt they were un- 
able to accommodate the present design in their kitchen ; 
still others rented their homes, and this might suggest 
a better designed portable model. It is no new ex- 
perience to obtain information from interviews which 
indicates a re-orientation of design efforts, as well as 
those pertaining to advertising and promotion. 

Some inquiries concern new or proposed features; 
others serve to check up on existing features. For ex- 
ample, a study on frequency-modulation radio covered 
a product which was still a novelty to those interviewed. 
Studies of small appliances, on the other hand, have 
often confirmed design changes already made in the 
product, and serve to point out the fact that the sig- 
nificance of these changes has been lost on the public 
and that education is most needed. 

A consumer type of inquiry now going on concerns 
criticism of new informative labels which we have pre- 
pared. Apparently having little to do with product 
design, it is mentioned here solely because criticisms 
being made of the arrangement of information on the 
labels and tags sometimes shows us feature and design 
facts that have been overlooked by us, or the advantage 
of which we have not made plain to the customer. 

In the dealer research category, studies have been 
made on both ranges and refrigerators through the 
“RDL” groups. We ask the opinion of dealers and 
salesmen of the relative merits—from the sales stand- 
point—of such features as switches on the range back- 
splasher, the no-stain oven vent, thrift cooker, cooking 
units, and oven arrangement. Many range features 
have been costly to incorporate, and we are likely to 
assume that they are attractive to the public in the 
same degree, when as a matter of fact their consumer 
significance has been relatively small. Perhaps other, 
and less costly changes, are what strike the consumer 
eye. For instance, a light in the oven seems to com- 
mand much more attention from consumers who come 
into a dealer’s store to buy than improved heat distribu- 
tion or close-fitting oven doors or the use of more costly 
sealed-in units. Yet, on personal consumer interviews, 
it is doubtful if such a conclusion would have appeared. 
The reactions of consumers to materials, finishes, and 
styling, as reported by dealers, have been helpful in 
the present emergency as a guide to action in replacing 
one material, needed for defense, with another. And 
just as a footnote to the range problem, it is astonishing 
to find how many buyers are swayed—at the point of 
sale—by such a relatively unimportant feature as a 
lamp and condiment set. 

The “RDL” refrigerator questionnaire for dealers 
renders a service in connection with design and features, 
not only from the conventional angle of the value of 





the feature itself, but by relating its presence or absence 


in standard and de luxe models. This type of service 
would never emerge from a straight consumer question 
naire, which once more emphasizes the various dimen 
sions of the research problem. 

Another type of dealer research activity is found in 
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For Extreme Quiet: A worm gear cut on the 
armature shaft of this geared universal motor 
drives a bakelite worm wheel operating in an 


1/15 H. P. at 7,000 R.P.M. Drive shaft speed, 
400 R.P.M. Length, 77%”. 
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For An Automobile Hoist: A 6-pole universal 
motor for vertical mounting. Ventilated but 
protected against dirt and moisture with a 
oil bath to insure quiet operation. Develops splash guard. Provides high power without 
excessive weight or bulk. Develops full 2 H.P. 
at 4,000 R.P.M. Motor diameter, 714”. 





7,000 R.P.M. Diameter, 654”. 


Is Your Motor Problem Akin to Theirs? 


Above are the solutions to some motor problems 
which could not be solved with standard, stock 
motors. These manufacturers needed motors of 
special design, to do a special job especially well. 
So they came to The Black & Decker Electric 
Company—a motor manufacturing organization 
with a product engineering slant. 


Frankly, we make no stock motors. Our engineers 
work directly with engineering departments of elec- 
trical manufacturers—developing special motors to 


BLACK & DECKER 


For Special Motor Engineering 


meet special problems—and helping design the 
motors into the driven units in a way that makes 
for effective product appearance and high oper- 
ating efficiency. 

If you have a product engineering problem, involv- 
ing a fractional horsepower motor of special design, 
helping you solve it is our specialized business. 
Write us, and a member of our product engineering 
staff will get in touch with you at once. Address: 
The Black & Decker Electric Co., Kent, Ohio. 







For An Industrial Vacuum Cleaner: This uni- 
versal motor, equipped with long shaft exten- 
sion to accommodate staged turbine fans, can 
be adapted to any application moving air at 
high velocity. Ratings from 34 to 144 H.P. at 
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a recently launched “Radio Dealer Advisory Council.” 
The Council is composed of selected panels of dealers 
throughout the country, who periodically receive ques- 
tionnaires covering such matters as the following: 
cabinet styles for  radio-phonograph combination 
(whether divided top, tilt front, cabinet, or roll-out type 
is desirable) ; consumer preference for “lowboys” as 
opposed to “uprights”; plastics versus woods in table 
models; and the importance of performance as com- 
pared with gadgets in small models where price severely 
limits design. Dealers are asked to estimate sales in 
each case, to back up their opinions. 

The final example of a dealer study is found in one 
conducted in selected metropolitan centers, not on an 
existing product, but on a proposed de luxe radio-phono- 
graph combination. We have now been engaged suc- 
cessfully in selling such a product for a year. Ob- 
viously the furniture styling and authenticity of such 
equipment, plus its ability to perform, can mark it for 
success or failure with consumers—but it is the dealer 
version of this information which is highly important in 
this case. Personal interviews naturally formed the 
basis of the investigation, which brought out, among 
other things, the tendency to regard these combinations, 
selling from $300 to more than $1000, as instruments 
of which radio itself was little more than an adjunct; 
everything was sacrificed to performance and_ tone 
quality ; the automatic record-changer was almost the 
first point of interest to a potential purchaser ; authentic 
period styling in good woods, by a well-known crafts- 
man, was necessary because a large share of such units 
are marketed through decorators. Since such de luxe 
equipment is not replaced for many years, there is none 
of the frantic restyling so characteristic of the lower 
radio brackets ; likewise as many as possible of the radio 
developments of the future (1.e., television and _ fre- 
quency-modulation provisions, special circuits, etc.,) 
must be anticipated as nearly as possible, even at addi- 
tional expense, which a designer could not justify in 
lower priced merchandise. It is apparent from the fore- 
going that a consumer survey to obtain this type of 
information, even though its concerns consumers, would 
have been out of the question. 

Closing this presentation of research samples is an 
example of the distributor dimension, known as the “re- 
frigerator census,’ conducted annually by personal in- 
terviewers who call upon distributors with an exhaustive 
questionnaire requiring usually a half day’s time for its 
proper completion. The census is taken in the late 
spring, when distributors have had an opportunity to 
acquaint themselves thoroughly with the models, when 
they have had the experience of selling them to their re- 
tailers, and when their opinion can therefore be of most 
value in the planning of a new line. This again is not 
solely a product inquiry. Sections of the questionnaire 
are devoted to advertising, direct mail, sales promotion, 
displays, sales education, marketing, financing, and fea- 
tures. Because of the broader character of their opera 
tion distributors are asked for advice on limiting or in 
creasing the number of models in accord with consume! 
needs for the acceptance accorded features in various 
models, for opinions on styling and finishes. In a 
listing of 12 principal features, for example, the dis 
tributor must select the five most important and_ the 
three least important. This again adds to the evidence 
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SELF LUBRICATINC 


REG. U.S. PAT. OFF. 


The successful operation of any bearing depends 
on the lubrication it receives. In fact, oil is the life 
blood of every motive unit. In order to gain smooth, 
quiet operation; long, satisfactory bearing life, we 
must have the right amount of oil . . . in the right 
place . . . at the right time. 

Johnson LEDALOYL bearings provide this type of 
performance. Evenly distributed over all surfaces 
of every LEDALOYL bearing are millions of tiny, 
evenly spaced pores. Each of these pores serve as 
miniature oil reservoirs. Heat, generated by the 
turning of the shaft draws the oil from the pores into 
the bearing area. Thus a thin, protecting film of 
lubricant separates the shaft from the bearing, re- 
duces friction to a minimum and assures long, satis- 
factory life. When the shaft stops, the oil is absorbed 
by the bearing. 

Johnson LEDALOYL Bearings are ideal for house- 
hold equipment, food machinery, textile machinery, 
small motors, fans—in fact any place where lubrica- 
tion is hard to achieve, likely to be neglected, or 
where excess oil might damage goods in process. A 
request, on your business letterhead will bring the 
complete story and the actual operating facts con- 
cerning EDALOYL. Write today. 


JOHNSON BRONZE 




























Write for this 


File folder of Data Sheets that 
gives the performance facts on 
Ledaloy!. It's FREE. 







COMPANY 


S/eeve BEARING HEADQUARTERS x 
570 SOUTH MILL STREET - NEW CASTLE. PA. 
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Regarding Shipments. . . 


In common with practically all manufacturers 
whose products are vital to Defense, Roebling 
is faced with a situation without precedent. 

Despite our best efforts—the expansion of our 
working force—the installation of new machinery 
—and operation on a 24-hour basis—we find it 
impossible to keep up with the demand for 
Roebling electrical wires and cables. 

We want you to know, however, 
that we keenly appreciate your prob- 
lem. As a buyer, ourselves, we know 
how serious and irritating shipping 
delays can be at a time such as this. 

Unfortunately, the pressure is in- 
creasing instead of decreasing. But 
we are alert to every opportunity to 
effect improvements. And 
you can rest assured that 
no stone will be left un- 
turned by Roebling in its 





efforts to meet your needs. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 


ROEBLING 


ELECTRICAL 


WIRES 4n> CABLES 


eeane from dealer surveys and from the simila: 


questions asked of consumers; each type of responden 
has different reasons, probably, for making the answer 
he does—but when all three nevertheless tend to agree, 
that is a pretty good indication for action on the par 
of the manufacturer. 

As previously indicated, there is never any end t 
the research job, never an ultimate answer that will 
last long enough to allow us to relax the activity. Suc 
cessions of consumer reports mirror the changes taking 
place constantly in the mind of the buying public, as the 
tide swings from curiosity in new things, to interest in 
quality manufacture to gadgets, to price, and so on. It 
has probably been evident from the foregoing that the 
consumer is not always right, and that he can be per 
suaded to change his mind in his own best interest. 
Thus the business of asking questions is not always as 
coldly objective as it appears and sometimes serves as 
an aggressive instrument. We feel that it is important 
for the part it plays in eventually lowering distribution 
costs through more intelligent design, for the part it is 
playing in the national emergency as a guide to action 
in substituting materials and eliminating unnecessary 
models, and for the part it will play tomorrow, particu- 
larly, in charting our post war course. 

Incidentally one of the most important by-products of 
a consumer research program is the good-will it en- 
genders. When you ask a man’s opinion, he is a little 
more conscious of the part he plays in the scheme of 
things. When you act on that opinion, as many times 
happens, you have probably won a customer. And in 
any case, you are thought better of as an engineering 
and manufacturing organization for your evidence of 
aggressive and intelligent openmindedness. 





DETAIL-ENGINEERED 





(Continued from p. 37) 


to our acting devices (motors and magnets). The sim- 
plest case is where one condition causes one action. 
Then the switch is simply connected between the power 
supply and the magnet. but the other cases are not 
much more difficult if we take things one at a time. 

The usual translator is a relay of some form. A 
single condition can be made to cause several actions by 
using a multipole relay with its coil energized through 
the condition detector. Likewise, several condition de- 
tecting switches may be connected in series so that all 
must be closed to pick up the relay whose contacts then 
cause the various desired actions. 

This relay business can become pretty involved and 
the designer’s ingenuity comes in to make the neatest 
use of relays as ‘‘translators.” 

Let us take an example in a somewhat more abstract 
form than that of our previous examples. We have 
magnets 1, 2, 3 and 4+. We also have detectors or 
switches a, b,c, d and e. Our preliminary analysis has 
produced the following tabulation : 

Magnet 1 energizes when a and b close. 

Magnet 2 energizes when c closes. 

Magnet 3 energizes when a, c and d close. 

Magnet 4+ energizes when b and e close. 

The circuit (Fig. 1) shows how a group of relays 
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Hor water sorrtes that keep constant temperatures; better 
and better radios; fuses that never “blow”. ..a delighted public 
asks, “What will they think of next?” 

To answer this question, electrical engineers turn to custom 
molders and material manufacturers of plastics for help in get- 
ting blue prints on to production lines. 

Here at the Durez laboratory . . . such phrases as close tolerances, 
dielectric strength, moisture absorption, dielectric fatigue are as 
familiar a part of our technical jargon as our own favorite— 
phenolic resins! For Durez plastics have physical properties that 
make them the ideal material for electrical applications. 

In the past few years, Durez chemists have found means of 
governing some of these properties to a great degree. The results 
of this research have proved invaluable in solving electrical prob- 
lems. With Durez plastics... new designs for parts have been 
achieved, brand new types of equipment have been made possi- 
ble, progress has been stepped up to a faster pace. In many in- 
stances, too, production costs have been lowered... for with 
Durez, lugs and inserts can be molded in with the piece. Many 
machining operations are eliminated, for the smooth, lustrous 

hc annie Dishes deities, damian dealiiy dee surface of Durez is a part of the original molding! 
Tepco heating unit which has revolutionized the We shall be glad to work with you on your plans for future 


utility of the hot water bottle. With the Tepco unit, — product development. Durez representatives are well qualified 
the temperature can be set at any of four different del Lecti Sasl 

degrees—and then forgotten, for the desired temper- 6 

ature will be maintained as long as the unit is in DUREZ PLASTICS & CHEMICALS, INC. 
contact with the water in the bottle! 


170 Walck Road North Tonawanda, N. Y. 





This crystal holder designed by Bliley The Square D fuse-block proves Durez can take it! Durez is “made-to-order” for the hous- 
Electric Company is responsible forthe While it is molded to extremely close tolerances— it 
excellent transmission of many of is strong and self-insulating. Durez now plays a lead- hearing device—the Duratron. Smooth 
today’s radio programs. Durez was se- ing role in Square D’s production, because it is so surface... durability ... high dielec- 
lected for its chemical stability, mois- much lighter and can readily be molded into thecom- tric strength . . 
ture and high-temperature resistance! plicated sections required. are required. Durez has them all! 


ing of C. L. Hofmann Corporation’s 


. moisture resistance 


DUREZ PLASTICS & CHEMICALS, INC. 
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PATENT NO. 220515 





NO. 20 TYPE 


',” jewel . . . original Drake Horizontal 
Mounting Lamp Assembly. Still one of 
our biggest sellers. Bayonet or screw type 
sockets. Jewels in 8 different colors. Lamp 
removable from front of panel. 


lo 
PATENT NO. 220516 





NO. 60 TYPE 


‘4’ jewel patented Drake Assembly with 
jewel in “‘slip fit’ bezel. Three fibre 
washers compensate for panel thickness. 
Removable color discs permit color to show 
only when lamp is lighted. Also colored 
glass if desired. 





NO. 10 TYPE 


2" jewel Vertical Mounting Drake 
Assembly. Screw, Bayonet, and Can- 
delabra style sockets. Mounts in 7%"’ hole 
on panels up to 14” thick. 


1 
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NO. 50 TYPE 


2" jewel. . . Horizontal Mounting patent- 
ed Drake Assembly. Ideal for various ap- 
plications. Specially designed for use on 
more than one thickness of panel. Sturdy 
construction, easy to mount, requires little 
space. 


1 





PATENT NO. 2192345 





NO. 75 TYPE 


1” jewel, horizontal mounting patented 
Drake Assembly with ‘‘slip fit’ bezel. Very 
durable and easy to install. Mounts in 1” 
hole on panels up to '»"’ thick. Extremely 
popular for many various applications. 


A Drake Pilot Light might 
easily addthat extra advan- 
tage to your product which 
clinches the sale! Used for il- 
lumination or signal it offers 
many practical applications 
that appeal strongly to buyers 
of electrical devices for de- 
fense, home, and industrial 
use. Ass world’s largest ex- 
clusive manufacturers we offer 
better Dial and Jewel as- 
semblies for all standard and 
special needs. May we send 
you complete information? 


WRITE FOR CATALOG! 





DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 
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may be connected to produce these results. Notice that 
some of the operations tabulated correspond to the sim- 
ple reflex action previously described while others are 
like the more complex reflex action. It should be noted 
that nothing is said here about sequence. [Every step 
should be made to depend upon a positive check on the 
position of every possibly conflicting member. Then 
the sequence will take care of itself. If, as is frequently 
done, the circuit is simply made to cause movements in 
the desired order, some necessary interlock may be 
overlooked. For instance, in our previous example, it 
is not sufficient that the second drill head come in after 
the first, but the first must have finished drilling and 
be practically withdrawn before the second advances 
and also a check back on the clamp is desirable. 

From the above discussion, we see that in working 
out a still different circuit, the designer’s continuous 
silent soliloquy may run somewhat as follows: 

“Thus far the loading ram has moved the work piece 
into position, locating dowels have been inserted, the 
hydraulic clamping pressure has been applied. We are 
ready to advance the milling cutter across the main boss. 
The advance of this cutter is to be accomplished hy- 
draulically so a solenoid will be our active member to 
actuate the proper hydraulic valve. But we must be 
sure that all the above enumerated previous actions have 
actually occurred. A proper switch must be positioned 
to record each of those previous actions. All such 
switches will be connected directly or by way of relays 
(remember that some or all of these previous actions 
will serve as contributors to other reflex actions and 
relays may be needed to segregate those from each other 
and from this action) to energize the solenoid for the 
valve which will start the milling cutter to moving 
across the boss, but wait, there is a drill that is to drill 
a hole in this boss later in the cycle. If, somehow, that 
drill wasn’t fully withdrawn in the previous cycle, the 
milling cutter might strike it and be damaged. Guess 
we had better include the fully returned switch of the 
drill head in the mill starting circuit. And, oh yes, it 
would be fatal if we started to mill without a copious 
supply of coolant flowing over the cutter. We'll include 
in our solenoid circuit an auxiliary contact on the starter 
for the coolant pump motor.” 

And so on it goes. Each step is studied to see that 


ERE several units have been arranged at somewhat 

odd angles. Such a machine would be difficult to 

build if mechanical interlocks were needed between the 
several units. 
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for example: 





> —Most householders lack 
Westinghouse Helps Industry mechanical knowledge. There— 

fore, stokers require motors 

completely self—protected 

against the application's 
Move Ahead! extreme hazards—immune to 

: burnout from clogged feeds, 

excesSive temperatures, im— 
proper ventilation and over— 
loads—self-starting after 
low voltage—dust—free. 





-—Westinghouse stoker 
specialists designed this 
capacitor-—start, Thermoguard— 
protected, totally—enclosed 
motor to completely eliminate 
stoker drive worries. Thermo-— 
guard interrupts circuit the 
instant abnormal load, current, 
or heat conditions arise, 
automatically restores circuit 
when safe temperature is 
tio presents a mofor reached—may be used to oper— 


ate bell alarm, if desired. 





, specially built for Stoker Service 


i Fifty years’ experience in building twenty million a 


r small motors places Westinghouse in a unique position 


. : : . . ! ! 

é to satisfy industry’s specialized motor needs. _ GUICKE ITS OFFt 

oy Sie, eee Thermo- 

5 i ivi om 3 guard disc opens circuit 

f We deem it a privilege to assume leadership in the te edeeee 
careful study of individual customer’s problems. We mater Canpesenans conan 


danger point. 
provide specialized engineering to achieve objectives 


“ revealed by such study. We back up that engineering = ae 


sn with high-precision manufacturing methods. 





it So, for stokers, as for many other products, we have _ GUCKE Is ON! 
: With return of safe con- 
1s been able to develop a special motor—tested, ap- ditions, Thermoguard re- 
Ss $8 motor automat» y- a 4a 
le proved and used by the world’s foremost stoker NO-SUMP SSAREISS 


ABSORB SHOCKS... 
and eliminate end-thrust 
noises. 


manufacturers. 


ARRANGED FOR HANDY 
BX CONNECTOR 








h Conduit box is fitted with a 
‘ USe f, r Y usin Mo removable plug permitting 
Tron So; 7 Spe e use of standard BX conduit 
T Is x 0oms acre - r em “ d for wiring motor. 
» Cine 7 S, G. S of 
Co “yon § Sols Soline 
Mer ners ’ Py 
Unj . 1), S Refy. er ur 5 Ps, 
Wash caters (Fa achin . os ( — 
crs, Ww, ter p, Blowe ; ) Ss ( ane This motor is available in sizes from \% to 
, uum 1c 34 hp at all standard speeds for either 110 
Caner. 


or 220 volts (dual voltage above 14 hp) 
with rigid or resilient mounting. 


estinghouse 


sya MOTORS 


EVENTH ANNUAL PRODUCT DESIGN NUMBER 





160 





SERVES 


THE 


SER VICES 


Solar is proud of ... and 
is zealously guarding... 
the reliability which its 
Capacitors add to radio 
and electrical control 
equipment for the 
Armed Service Branches 
of our Government. 


IN THE AIR special Solar capacitors function down to 
-40 C. or at 50,000 feet altitude, and under severe vibration. 


ON THE SEA are Solar capacitors which have passed 
salt-water immersion tests, are corrosion-proof and stabilized 


MOBILE FORCES—Solar capacitors of compact special 
design can take punishment from extremes of heat and cold 
and have passed exacting vibration tests, 


ARTILLERY — directed from aircraft — or controlled 
electrically from the ground — gains certainty of action 
from reliable electrical equipment — including Solar capa- 
citors. 


Solar reliability is built into all types of electrical 
condensers for industrial, radio and service applications 


SOLAR MEG. CORP. 
BAYONNE, N. J. 





the road is clear for that step, and some kind of a switch 
is strategically placed to “tell” whether or not the road 
is actually clear at its point of “observation.” 

Permit a repetition. Always avoid merely setting up 
a sequence circuit which assumes that all that should 
have happened in the cycle has happened. Rather add 
a little complexity, if need be, and constantly check back 
to see that any possible conflicts are avoided. One prac- 
tice that seems particularly atrocious to this writer is 
to use timing relays to “give time for something to hap- 
pen” before having the next thing happen. Suppose 
that something gets jammed or it is sluggish and its 
action requires longer in a particular case than the timer 
allows. Always provide a positive interlocking switch 
and make your machine cycle stop completely if this 
switch is not tripped. ‘Timers have their legitimate 
place in providing “dwells” for cleaning up counter- 
bores and other places, but they are wholly out of place 
as arresters of the cycle while waiting for some inde- 
pendent mechanical motion of a possibly conflicting 
member to occur. 

A concrete example of applying the above outlined 
engineering process may serve to make it more tangible 
and convincing. 

Schematically (in Fig. 2), a spooling guide is illus- 
trated which directs a cord or wire so that it will wind 
smoothly onto a mandrel. The simplest case requires 
that the guide travel from one end of its path to the 
other once for each mandrel put in the machine. The 
guide is driven by a screw which is, in turn, rotated in 
one direction or the other by a reversible motor. Since 
the ends of the travel are stopping points for the guide, 
we shall want a detector to “tell” when the guide is at 
either end. The right and left limit switches serve this 
purpose. A push button is the detector to “tell” when 
the operator is ready for a transit of the guide. We 
shall use a three phase motor, but the push button and 
limit switches are single phase devices so some “‘transla- 
tor” is necessary. A standard magnetic reversing starter 
with holding circuits or a pair of four pole relays will 
perform this translation. The relay for causing the 
motor to rotate in such a direction as to cause the guide 
to move toward the right is indicated by MR. For 
leftward motion, relay ML is picked. 

As shown (in Fig. 2), the guide stands at the right 
extremity of its motion and limit switch R is operated. 
Limit switch Lis released. If the operator now momen- 
tarily presses the start push-button, ML will pick up, 
start the motor for leftward motion and close its hold- 
ing circuit so that the motor will continue to run after 
the push button is released. Limit switch R is released 
as the leftward motion begins. This breaks the push 
button circuit to ML but the holding circuit keeps this 
relay picked up. The motor continues to run until the 
guide reaches the leftward extremity of its motion 
whereupon the left limit switch L is tripped. Tripping 
L. drops out ML and the motor stops. Tripping L also 
sets up a circuit to the coil of MR from the push button. 
If the operator again presses the start push button, the 
relay MR and the guide travels to the right until stopped 
by the tripping of limit switch R. Thus a very simple 
circuit gives the desired one trip of the guide for each 
pressing of the push button. Inadvertent pressing ol 
the start push button during a trip of the guide will 
cause no false operation since this push button is com 
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Total point score 


VERYONE knows that glass has 
high compression strength; is uni- 
form, permanent, alkali and acid resistant. May- 
be we’ve missed something, but we figure this 
scorecard must include just about every other 
physical characteristic you yourself look for in 
the insulator you buy. And any way you look at it, 
our PYREX brand glass rates pretty high. 

There’s not much more we want to tell you, 
except this: PYREX brand glass is already con- 


tributing to the electrical industry in these ten 
important ways: 


Is this how you judge an insulator ? 





LOW-LOSS PORCELAIN RESINOID 
BOROSILICATE MICA STEATITE 


PROPERTY GLASS 
High refractoriness 3 
High scratch hardness 6 
Low thermal expansion 6 
6 
High dielectric strength 5 ji 
Low dielectric constant 6 
High volume resistivity 5 6 
pane 
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Power Line Insulators Lightning Arrester Bodies 
Telephone Insulators Neon Insulators 
Cyclotron Insulators Power Fuse Tubing 


Radio Insulators Automobile Fuse Tubing 


Ozone Cylinders Fuse Plug Bodies 


Send for your free copy of ‘Glass as an Electrical 
Insulator” (a general technical bulletin); or ask 
for “Plain Facts About Insulators” (a frank book- 
let about power line problems). Simply write 
Corning Glass Works, Insulation Division, 
Phillips St., Corning, New York. 


“PYREX” ts a registered trade-mark and indicates Manufacture by Corning Glass Works 
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CONDUCTION SERIES WOUND AC-DC 
1/300th TO 1/10th H. P. 
INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 

WITH AND WITHOUT BACKGEAR 


In applying a motor to a new or an old 
product you must have, above all, correct 
engineering as it relates to your specific 
application, plus dependability and right 
price. 


There are no stock typesyin SIGNAL 
Motors. Every application is considered 
special and the motors are built accordingly, 
whether the quantity involved is a sample 
or many thousands. 


That is the reason SIGNAL is recognized 
as a specialist in the small motor field. The 
motors are developed to meet your par- 
ticular needs. 


SIGNAL has been successfully producing 


fractional horsepower motors for others since 
1892. We can do it for you . . . what are 
your requirements? 


pletely isolated when both limit switches are released. 

Now the reason for selecting this example is that it is 
very simple but, at the same time, it permits several 
variations which illustrate changes in the “translators” 
to get different effects from the same detectors. 

Suppose that we are required to spool on two layers 
of cord for each pressing of the button. That is, the 
guide should move from the right to the left and then 
automatically return to the right. We need change only 
one connection (Fig. 3). With this change, pressing 
the start button starts the guide to the left as before. 
But, when the guide reaches its leftward limit, trip- 
ping limit switch L not only drops out ML but also 
makes a connection immediately to pick up MR and 
start the return trip. The motor stops when limit 
switch R is again tripped. 

With the addition of more translating relays, a still 
more comprehensive result can be obtained. Suppose 
that we have two kinds of product. One kind requires 
one layer of wrapping while the other kind requires two 
layers. These products come to the spooling machine 
in mixed batches so that the machine must be capable 
of making either one or two trips of the guide at the 
will of the operator. Furthermore, the guide may be 
at either end of its travel when a piece requiring two 
layers of wrapping arrives. 

We shall use the same detectors as before plus the 
three-point push button to be pressed for those times 
when a double layer is wanted (Fig. +). For single 
wrappings, the “Single” push button is used and the 
operation is exactly the same as described for Fig. 2. 
To cause a double trip of the guide, the operator presses 
the “Double” push button. This picks up the two direc- 
tional relays CRDR and CRDL whose main contacts 
short circuit the “Single” push button and cause ML 
or MR to pick up according to which limit switch is 
tripped. Let us suppose that the guide stands at the 
right, as Fig. 4 indicates, so that ML picks up. When 
CRDR and CRDL picked up, each completed its own 
holding circuit and both stay up after the “Double” 
push button is released. When ML picks up, one branch 
of the holding circuit for CRDL is broken by the open- 
ing of a normally closed interlock on ML. When the 
guide starts to the left and limit switch R releases, the 
holding circuit for CRDL is completely broken and 
this relay drops out. CRDR still holds up through its 
holding circuit which includes a normally closed inter- 
lock of the relay MR which has not yet picked up. 
Upon reaching the limit of its leftward travel the guide 
trips the limit switch L. This completes an alternate 
path for the holding circuit of CRDR. Tripping limit 
switch L also completes the circuit to pick up MR since 
CRDR is still held up. Picking up MR reverses the 
motor for rightward motion of the guide and also breaks 
one leg of the holding circuit for CRDR. When limit 
switch L releases, the holding circuit for CRDR is com- 
pletely destroyed and this relay drops out. Since both 
CRDR and CRDL are now dropped out, the motor will 
stop when limit switch R is tripped. An_ exactly 
analogous operation may readily be traced from a start- 
ing condition with limit switch L tripped and limit 
switch R released. In such a case CRDR drops out 
near the beginning of the cycle and CRDL remains 
held up to carry through the reversal at the right ex- 
tremity of travel. Thus, the circuit of Fig. 4 permits 
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With almost 100 


standard types of 





ITS 


to select from, you are vir- 
tually certain to find exactly 
the heating unit your pur- 
pose or product requires. 


Notice we said standard 
types and there are countless 
sizes of each type. Also, 
there are many more special 
types, representing modifi- 
cations of standard units to 
fit them to a special need. 
The design of Chromalox 
units is so flexible that this 
modification is not a difficult 
matter. 


If you are planning a de- 
fense product needing an 
electric heating unit which 
has made good and estab- 
lished its dependability with 
the Army, Navy, various 
government departments, as 
well as in every industry, 
make your selection from the 
complete Chromalox line. 


If you are planning manu- 
facturing equipment for de- 
fense products, where this 
equipment needs heat, speci- 
fy Chromalox electric units. 
They save time. 


And if you wish engineer- 
ing cooperation in the selec- 
tion and application of the 
correct heating unit, use the 
expert aid of Chromalox en- 
gineers. The experience of 
over a quarter-century of 
specialization in electric heat 
is at your command. The 
coupon with your business 
letterhead, brings the 
Chromalox Book of Electric 
Heat, which many engineers 
use as a reference manual. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 

Name Position 10 
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selection of either a single or a double travel of the 
guide starting from either end. 

Suppose we have pieces requiring three or four layers 
of wrapping mixed in with those requiring one or two, 
all right, it can be done by further elaborating the 
“translating” system but it would seem that the idea 
has been sufficiently illustrated. 

It will be noted that “three-wire control’ has been 
used in all variations of the spooling machine circuit. 
That is, once a motor starting relay has been picked up, 
it is held up by means of a circuit through one of its 
own contacts. Such a relay will not pick up again 
upon resumption of power after a power failure. This 
feature is valuable in preventing an unexpected restart- 
ing of a machine if the operator is taking advantage of 
the power failure to adjust or otherwise work on the 
machine. 

It is important that there must be some means for 
getting the machine started again when the operator is 
ready. This matter is taken care of by means of the 
“jog” push buttons. Pressing a “jog” button will cause 
the guide to travel in the corresponding direction so 
long as that button is held pressed or until the limit 
switch is tripped showing that the guide has reached 
the limit of its travel in that direction. The “‘jog’’ but- 
tons are also valuable for moving the intermittently in 
either direction when adjusting the machine to a new 
length mandrel, etc. Note that the normally closed con- 
tacts of the “jog’’ buttons are connected to prevent 
completing a holding circuit during jogging. 

The normally closed contacts of the motor relays used 
in all variations of the circuit and connected next to 
the relay coils are there to prevent any possibility of 
picking up the relays for both directions of the motor 
at the same time. 





MEASURING TO 0.000025 IN. 


(Continued from p. 84) 





in. to improve the readability. To further simplify the 
design a standard lens for the indicating lamp in the 
front of the base was adopted instead of the special 
square lens shown in the model, and provisions were 
made inside the base to accommodate a standard lamp 
bracket. 

Then after preparing a complete detailed drawing of 
the new frame casting, a wood model was made to scale 
from the drawing and given a black wrinkle finish. A 
complete micrometer head assembly was built incorporat- 
ing the larger dial and a transparent index window. 
Using this wood model, a complete assembly was made, 
photograph C, Fig. 4, to check clearances, methods of 
machining, mounting of anvils and attachments, and wir- 
ing. [his completed model satisfied us as to the appear- 
ance requirements insofar as the instrument frame was 
concerned. 

With the model completed and the chassis for the 
electronic circuit developed, a variety of cabinet designs 
were tried out to meet the portability requirements. In 
the final design, shown in Fig. 5, the height of the 
cabinet was established by clearances over the tubes in 
the electronic unit behind the panel. In laying out the 
instrument compartment, the stowed position for the 
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an appliance sale hangs in the balance, 
often silent performance that tips the 
le and brings in the ‘‘gold.*’ That’s why a 
th-running Delco motor is as important 

g point as any other appliance feature. 


the customer is a woman, a demonstration 
the smoothness and quietness of the Delco 
may be all she wants to know. If it’s 
@ man, you can point out these important 
D motor features that assure _ per- 
ance and long life: 


' All Delco motors are dynamically Sader’ 
- to reduce vibration to a minimum. 


: ‘Motor noise is further reduced, and motor life 
_ imcreased, by the exceptionally accurate 
_ — of shaft and bearing surfaces. 

y | 


PRODUCTS 


DIVISION OF GENERAL DAYTON, OHIO 
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An improved resilient-base mounting cush- 
ions the rotor from the frame to make per- 
formance “smooth as silk.” 


For V-belt drives, the Delco End-Play Take- 
up Device eliminates belt “chatter.” 


There's no sputtering when a Delco motor 
starts, because the Delco Centrifugal Switch 
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Needs 3 out of every 4 


Three out of every four rolls of Arkwright 
Tracing Cloth made today go straight to defense 
plants. For head draftsmen in key industrial 
firms know that permanent transparency... 
quality of finish...ease of erasure... and 
ability to take sharp, clear lines in tracing cloth 
are vital to any production speed-up. These 
tracing cloth advantages are just as important 
to the profitable operation of your own busi- 
ness! Write for samples of the Arkwright 
brands — compare them on all points with the 
tracing cloth you’re now using! You'll see why 
men who know best are now using Arkwright! 


Arkwright Finishing Co., Providence, R. I. 


CLOTHS 


micrometer frame was selected to evenly balance the 
weight so that the carrying handle could be placed on 
the center line of the cabinet top. 

Screened openings at the rear of the chassis compart- 
ment were added to provide ventilation. The chassis is 
held in place with screws, and short flexible leads from 
the control panel are attached to the terminal screws. 
The 5 amp. main fuse is readily accessible and the tubes 
and relay can be removed from their sockets with the 
chassis in the cabinet. 

The front of the panel, shown in Fig. 6, carries the 
line switch, lower left, and a small neon pilot lamp, 
center. Above the name plate is the contact indicating 
lamp connected in parallel with the lamp in the base of 
the instrument frame. When contact is made these lamps 
glow with a diffused green light, and the click of the 
relay also gives an audible indication of contact. All 
electrical connections to the instrument frame are made 
through a four-conductor cord and plug inserted into 
the socket in the control panel. The line cord is plugged 
into a socket set flush in the left end of the cabinet. 

With the hinged cabinet cover removed, controls and 
indicating lamps are in a convenient position. When not 
in use, the instrument can be quickly disconnected by 
removing the cord connector, and the instrument placed 
in its compartment in the cabinet where it is held securely 
in place. When the cabinet cover is slipped on its hinges 
and closed with the spring catch at the top, the com- 
plete instrument is protected and can readily be picked 
up and carried without further protection. 

At this point, a variety of colors and finishes were 
tried, and a fine black wrinkle selected for both the 
frame casting and the steel panel. For a satisfactory 
wrinkle finish on the casting it was found desirable to 
clean and smooth up the surface and then apply an under 
coat of black japan as a base for the wrinkle. All 
bright metal parts are chromium plated for protection 
against rusting and to give a uniform color. Name 
plates were designed with raised chromium letters in a 
red background. The cabinet was made from selected 
solid mahogany with all outside corners rounded, and 
the wood given a tough wear-resistant lacquer finish, 
inside and out. The removable attachment cord designed 
for the instrument is a one-piece molded brown rubber 
unit with a connector fitting into a flush socket in the 
end of the cabinet. 

In measuring dimensions of metal or conducting mate- 
rials the micrometer tip is brought into direct contact 
with the work. Zero adjustment is made by setting the 
dial to read zero and bringing the anvil up to the microm- 
eter tip for coarse adjustment. For fine and precise 
adjustment, the index bracket is rotated around the 
micrometer head until the reference line on the index is 
directly over the zero line with the dial set just to the 
point of contact. This provides a convenient and rapid 
method of setting or checking zero to the same accuracy 
with which the readings are taken. 

But the measuring problem for which this instrument 
was designed was on soft or compressible materials, and 
most of these are non-conductors. It was necessary there- 
fore to interpose a contact member between the work 
and the micrometer tip. 

Each different measuring problem tackled resulted in 
improvements in methods of holding the work, and sev- 
eral different forms of attachments were developed. For 
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@ Made to precision standards, Bunting Bronze Standardized Bearings fit practically 
all applications in machine tools, industrial machinery and electric motors. Easily en- 
i ; gineered to special jobs, they fit many unusual applications. For such adaptations our 
Le engineering and research facilities are at your command without cost or obligation. 
e Bunting Bronze Tubular and Solid Bars, completely machined |. D., O.D. and Ends, also 
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THE “LIFE LINE” of industrial production begins in 
the drafting room of equipment makers. 

When the machine designer specifies BCA Ball 
Bearings he helps the machine user to step up produc- 
tion ...and at the same time... safeguards the good 
name of the equipment manufacturer. Because they 
are rugged in construction ...accurate in design... 
trouble-free in performance ...BCA’s reduce the risk 
of machine shut-down. 

The BCA Data Book is a valuable reference for the 
man who must choose the right bearings for the job. 
It gives full information about loads... race rotations 
.-.- life expectancies. Write for it today. 


BEARINGS COMPANY OF AMERICA 
416 HARRISBURG AVENUE LANCASTER, PENNA. 


BALL BEARINGS 


RADIAL ¢ ANGULAR CONTACT e THRUST 





measuring thin materials with a firm surface, such as 
rubber sheet, plastics or coated paper, a rider attachment 
is inserted in the hole provided in the base, with the 
auxiliary anvil on the end of the rider centered under the 
micrometer tip. With the rider resting on the anvil, the 
micrometer is set to zero in the usual manner. Then, 
any material placed between the rider and the anvil can 
be measured as accurately as direct measurements made 
against a conducting material. 

In the set-up illustrated, a 0.004 in. thick strip of 
paper is readily measured to the nearest half of a ten 
thousandths even though the paper is relatively soft and 
easily deformed. By using a small diameter point on 
the rider, the entire width of the strip can be explored 
to determine variations in thickness. 

In some instances it is more convenient to use the 
rider even for measuring conducting materials such as 
thin foil or fine ribbon which would otherwise be difficult 
to keep in place under the micrometer tip. In measuring 
the thickness of rubber specimens as shown in Fig. 7, 
sufficient weight must be placed on the rubber to hold it 
firmly against the anvil. 

For materials of coarse texture and uneven surface, 
such as soft paper, felt or fabrics, it is usually more 
desirable to measure the average or effective thickness 
over a larger area. The same form of attachment devel- 
oped to hold rubber specimens serves well for this service 
although a lighter weight and larger contact surface are 
usually needed. An attachment developed for soft tissue 
paper is shown in Fig. 8. Contact is made, as shown in 
the accompanying cross section view, between the flat 
end of the micrometer spindle and a contact point formed 
on the upper end of the removable jaw surface. The 
upper jaw is insulated from the micrometer spindle and 
electrically connected to the instrument frame through a 
light coil spring. 

For measuring the diameter of wire the rider and 
anvil are provided with parallel cylindrical surfaces and 
the wire inserted at right angles to the cylinders to give 
a point-to-point diameter measurement. The rider weight 
can be reduced if desired by a counterweight, or in- 
creased by any value needed to obtain satisfactory meas- 
urements. 

When measurements of greater accuracy are desired 
the micrometer is fitted with a larger dial as shown in 
Fig. 7. On this dial each division is 0.00005 in., and 
the instrument will repeat well within half a division or 
25 millionths of an inch. To assist in adjusting this 
dial exactly to the contact point, a vernier or fine adjust- 
ment knob is provided just under the dial. 

Although the Carson Electronic Micrometer was not 
placed on the market until the June meeting this year of 
the American Society for Testing Materials, a number 
of unusual measuring problems have already been met 
during the development stage. For example, precision 
measurements of paper thickness are essential in the man- 
ufacture of electrolytic condensers. With the electronic 
micrometer accurate measurements are being made on 
single sheets of paper no thicker than half a thousandth, 
as illustrated in Fig. 9. Aluminum foil used in the same 
application can be directly measured for thickness. 
Paint film thickness can be measured without indenting 
the surface. Enameled wire can be measured fo! 
diameter and out-of-round, even for wires as small as 
0.001 in. diam. Photographic film thickness can be 
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Your equipment deserves the best in insulation, 
whether it is the equipment in your factory or the prod- 
ucts you manufacture. 

As one of the largest manufacturers of electrical 


This new catalog crammed with pictures, goods in the world, we recommend these Insulating 
descriptions, tables, specifications, etc., con- 
sists of an up-to-the-minute listing of a most 
complete line of G-E Insulating Materials. 
Send for your copy today! us. They will do the same for you! 





Materials to you only after exhaustive tests with our 


own electrical equipment. They do an excellent job for 





Just write Section M-1120, Appliance and Merchandise 
Dept., General Electric Company, Bridgeport, Conn. 
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THOMASTRIP... 


a Secciat Pourrosr Sreex : 
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THOMASTRIP may well be called “Special 
Purpose Steel.’’ Unusually difficult specifica- 
tions are produced with Thomas’ wide range 
of special manufacturing facilities. For ex- 
ample . . . Thomastrip annealed in the illus- 
trated continuous furnace results in a uniform 
quality which is maintained from shipment to 


shipment. 


This is but one of the special groups of equip- 
ment that assures the highest quality steel for 


Thomas customers. 






sp RO, 


sri 6D Steet 


BRIGHT FINISH UNCOATED, TIN 
COATED AND ELECTRO COATED 
WITH NICKEL, ZINC, COPPER, BRASS 


THE THOMAS STEEL COMPANY 
WARREN, OHIO 


Specialized Producers of Cold Rolled Strip Steel 








accurately gaged, and the effect of humidity on the 
emulsion thickness measured. Relatively soft transparent 
plastic materials such as cellulose acetate and polystyrene 
can be measured without deforming or damaging the 
material. Linoleum, cork, felt, leather, fabrics and other 
compressible materials can be measured with sufficient 
precision to disclose variations in dimensions and product 
qualities that heretofore were unknown or unsuspected 
sources of trouble. 


\UTOMATIC CYCLING 


(Continued from p. 118) 


or by opening or closing the safety gate. The cycle 
then carries through automatically, with each even timed 
accurately, as presently described. Normally, before the 
machine can be started, the safety gate, which is a slid- 
ing screen covering the opening at the mold, must be 
closed, as only then is the operating circuit closed through 
a limit switch. The gate, sliding parallel to the ways 
of the machine, prevents any part of the operator’s body 
from being between the mold sections when they close. 
Generally, after the mold opens, the operator removes 
the gated group of moldings by hand but, if moldings 
are such that they will not be injured, they can be 
knocked automatically into a chute by a swinging arm 
provided for this purpose. The machine can be stopped 
instantly, of course, at any point in the cycle, if re- 
quired, but normally, it carries through automatically. 


HREE electric timers, each having a small syn- 

chronous timing motor and a solenoid operated 
clutch, perform the major timing functions but a pump 
solenoid timer, so arranged that all three pumps can be 
made to deliver their maximum capacity simultaneously 
at the end of the injection plunger stroke, is also pro- 
vided. When the hand operated switch (or the sliding 
gate) is closed, the mold closes and is locked as the 
first event of the cycle. The first timer takes over when 
a limit switch is closed by the toggle link action. This 
timer sends current to one of the solenoid valves, caus- 
ing it to open and the injection plunger to advance and 
fill the mold with the plastic. After a predetermined 
dwell of the plunger applying pressure on the plastic, the 
first timer trips and the second timer operates, closing the 
first solenoid valve and opening a second solenoid valve, 
thereby causing the injection plunger to be withdrawn. 
Opening of the mold is controlled by the third timer, 
the closed dwell interval being so set, of course, that 
mold opening does not occur until the molded part or 
parts have cooled sufficiently. 

There is, of course, a main switch and starter for the 
motor. A green pilot light indicates that the machine is 
set for hand operation and a red light indicates automatic 
operation. ‘The heating circuit is entirely separate from 
the machine operating circuit and has a separate hand 
switch. As a rule, there are three separate heater units 
having a total capacity of about 12 kw., but in some 
cases two of the heaters are combined into one unit. Py- 
rometers for automatic control of heaters are supplied as 
selected and ordered by the customer. 

All of the timers and most of the other equipment 
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IS YOUR FINISHING ROOM 


Wetted 


DO YOU 





HAVE TO USE FINISHES YOU 
NEVER USED BEFORE? 





Or raw materials that 


are new to you? Or new finishing processes? 


--- All on top of having to speed up production? 


Maas and Waldstein can probably help you, if these or 
any other finishing-room troubles have come your way. 
M & W has developed many special lines of finishing 


materials for defense and civilian needs. Its research 


laboratory has specialized in solving finishing prob- 


lems for years. 





SOME OF M&W’S FINISHES FOR THE PRESENT EMERGENCY 


PLATELUSTRE ... 


applied by spraying or roller coating, and produces 


when electroplating is out. It is 
the effect of brilliant metallic finishes or of chemi- 
cally or electrically colored metal. 


DUART WRINKLE ENAMELS . 


production. They bake hard and wear-resistant with 


. for high-speed 


a short baking schedule. Only one coat is required 
and they can be sprayed like a synthetic enamel. A 


uniform wrinkle is produced, without “shiners” or 


3” 


“fish eyes. 


DYKAST ENAMELS ... when adhesion is a problem. 
Applicable to die castings as they come from the 
mold, they produce a durable finish in one coat, 


sprayed or dipped. 


UNIVERSAL LACQUER 


metal to metal without changing the finish. A high- 


. permits switching from 


grade, clear lacquer, very light in color... withstands 
stamping and forming... air dries quickly . . . ad- 
heres well. It can be applied with equally successful 


results to all commonly used metals and alloys. 





Put your problem up to M&W, Our experi- 


ence and research facilities are at your service. 


TM LL ALLL RR SLL LOY 


Branch Offices and Warehouses 1658 Carroll! 


Ave., Chicago 1228 W. Pico Blvd., Los Angeles 


MEWWaeeweweme PIONEERS IN PROTECTION 





See M & W’s exhibit of defense, emergency, and speed-up finishes 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


at the National Metal Exposition, Philadelphia, Booth No. A-15. 
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Mike cision Bobbins 
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PRECISION BOBBIN eines 
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LAYER WOUND 


No Sacrificing of Space 


Here are two coils identical in outside dimension. But, 
the big difference is this: The one wound on a 
Precision Bobbin (made of dielectric paper, with fibre 
flanges having the same number of turns and in the same 
space) carries a much larger gauge wire than the layer 
wound coil. 


This difference in wire size is the difference between one 
coil operating at normal temperature and the other at 
dangerousiy high temperature. That's your heat factor 
problem right there! 


Precision Bobbins enable you 
to correct such conditions as this 
without increasing the size of your 
coils, and at the same time improve 
coil efficiency with the added 
advantages of lower manufacturing 
Round, Square, or costs. Exceptional in strength, 
Rectangular Types insulation, construction, Precision 
Bobbins give you more coil for 
your money. 





Improving performance, simplify- 
ing manufacture, speeding pro- 
duction, space saving, plus reduc- 
ing coil costs, are a few of the 
features that make Precision 
Bobbins the most practical coil 
form known in the industry. 





Flat, Recessed, or 
Embossed Flanges 


Precision Bobbins are adapt- 
able to your coils and products. 
Samples made to your specifi- 
cations for the asking. Prompt 
delivery assured. Write: 





to fit Conditions 
i | PRECISION PAPER TUBE COMPANY 


| 2035 WEST CHARLESTON ST., CHICAGO, ILLINOIS 
f } 


| | Specials Engineered 











shown on the wiring diagram, are mounted in a circuit 
box recessed into an opening in the base of the machine. 


The door of this box has a lock and the operator cannot 


disturb timer settings unless he is given a key. A sup- 
plementary section of the larger door covers control but- 
tons and can be padlocked to prevent tampering. 

Solenoids for operating the hydraulic valves are 
mounted on the valves, of course, and are located inside 
the base of the machine above the oil tank. They are 
accessible through large hand holes. With this arrange- 
ment, practically all wiring, except that for the heater 
units, is inside the base of the machine, though accessible 
when required. The main switch and starter for the 
motor are located on a panel beside the motor, as they 
are operated only when the machine is put in use or 
shut down. Normally, all the operator does, as far as 
operating the machine is concerned, is to open and close 
the safety gate. All his remaining time is given to 
handling moldings, if the machine is set for automatic 
operation. Operators frequently have time during the 
automatic cycle, to cut the gate from the previously com- 
pleted molding and throw the sprue and runners into a 
separate container, for reworking. The hopper holds 60 
lb. of plastic and does not require frequent filling. 

Set up time for changing molds is minimized, as the 
mold space is clear at each side, there being no tie bars. 
Adjustment for molds of different thickness is quickly 
and accurately made by the screw adjustment, turned 
by a single handcrank. 

All the materials used in the major parts of the ma- 
chine were chosen, as already stated, with due regard to 
strength, stiffness and long life. The result is a machine 
which is rigid, efficient and economical in operation and 
which has proved itself capable of turning out moldings 
of the highest quality, at a rapid rate, some of the mold- 
ings being among the largest yet produced by the injec- 
tion method. Many of the moldings made in the ma- 
chine are already entering defense applications including 
some for aircraft use, in which the most exacting spec- 
ifications are met. 

As to appearance, the machine also fulfills every re- 
quirement. Lines are simple and there is a minimum of 
external projection and appurtenances, insofar as this is 
consistent with proper accessibility and good engineer- 
ing practice. All parts perform definite functions, as 
required in good functional design, and appearance seems 
to accentuate the sturdy construction and ability to with- 
stand heavy stresses, for which the machine is designed. 
Corners are well rounded and, although the base is of 
welded plate construction, for reasons already explained, 
it blends with the heavy castings which it supports and 
gives the impression of being a single unitary structure. 
The entire frame and base appear as if they might have 
been cast in one piece, although actually made separately. 

As far as external finish is concerned, conventional 
machine practice is followed. All welds and other ir- 
regularities are ground smooth before finishing. The 
base and frame and much of the remaining structure are 
primed, filled and painted, contributing to the smooth 
and clean appearance. Most machined surfaces are left 
with their natural finish, giving a pleasing net result. 

Considered as a whole, the machine has met very 
severe requirements and has gained wide acceptance by 
the thermoplastic molding trade, indicating that the objec- 
tives of the design have been properly fulfilled. 
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Just os W vtands for VICTORY 


in the design for a better Life 


the Y in NICHROME V 


symbolizes VICTORY in your design 
for better Life in your heating appliances. 


In the past decade the 
Life of NICHROME* has 
been increased many 
times (as represented by 
today's NICHROME V)} 


DRIVER-HARRIS 
COMPANY 


Harrison, New Jersey 





“Trade Mark Reg. U.S. Pat. Off. 
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LEADING WAYS ALLEN 


Hollow Screws will improve 
your machines and products 


(1) IMPROVED DESIGN: The greater holding power 
of ALLENS permits use of smaller size screws, — hence 
more compact designs of machines, appliances and 
apparatus. Made from special-analysis alloy steel 
(ALLENOY), scientifically heat-treated and precision- 
threaded, these screws hold parts together with a grip 
that defies vibration. 


(2) EASE OF ASSEMBLY: With the handy hex keys, 
ALLENS can be quickly set-up in hard- to-get-at places 
where open-end wrenches can not be worked. For 
added convenience the smaller sizes of screws may be 
held on the keys and threads started in the tapped hole 
with no finger manipulation. 


(3) LOW MAINTENANCE: With ALLENS there are no 
slots to burr or become worn; no heads to become 
rounded and battered by wrench slippage. Adjustments 
can be made indefinitely with no damage to the socket 
hole. Replacements rarely are necessary since every 
ALLEN screw is guaranteed perfect, being instrument- 
tested at every stage and inspected manually and visually 
before shipment. 


Call on your local Allen Distributor for samples and accommodating service. 


THE ALLEN MFG. COMPANY 


HARTFORD, CONNECTICUT, U.S. A. 
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SEVEN-MAN PRIORITIES BOARD ORGANIZED 


Set up of a new Supply, Priorities and Allocations Board 
by President Roosevelt may end some long-standing conflicts 
between the Office of Production Management and Office of 
Price Administration and Civilian Supply over the power to 
allocate materials. Virtually blanket-empowered to fix priori- 
ties and allocate the supply of industrial materials, fuel and 
power, transportation and shipping services to meet demands 
of the army and navy, defense, lease-lend and economic war- 
fare programs, and the requirements of the civilian population, 
the board is composed of seven members: Vice President 
Henry A. Wallace, head of the economic defense board, 1s 
chairman; William S. Knudsen, director general of OPM; 
Sidney Hillman, associate director general of: OPM; Secre 
tary of War Henry L. Stimson; Secretary of the Navy Frank 
Knox; Harry L. Hopkins, lease-lend consultant; and Leon 
Henderson, Federal price administrator. 

As executive director of the board, the President has ap- 
pointed Donald M. Nelson, formerly OPM’S director of 
purchasing, simultaneously making him OPM priorities di 
rector. Other key defense personnel changes announced aré¢ 
Edward R. Stettinius, Jr., formerly priorities director, named 
lease-lend administrator; John D. Biggers, who has been OPM 
production director, named Minister to London to assist W. A 
Harriman in expediting British aid. Douglas MacKeachie has 
been promoted to purchasing director of the OPM, succeeding 
Mr. Nelson. Mr. Henderson, continuing as administrator of 
the Office of Price Administration (the new name of the 
OPACS), also heads the civilian supply branch which has 
been shifted to OPM as a separate division. 

Thus the new board will presumably set the production rates 
for various electrically-energized consumer goods as well as 
automobiles, home construction, etc. by determining the amount 
of materials to be allocated to competing non-defense factories 
after the needs of the military, defense-aid and economic war 
fare programs have been satisfied. 


OPM EXPLAINS ITSELF TO TRADE PRESS 


Bringing into review various functional divisions of the Office 
of Production Management with responsible department heads 
outlining objectives and procedures, the OPM held a priorities 
division conference with trade magazines and newspapers in 
Washington on August 26. This was prior to the announce 
ment of the seven-man board to handle priorities, as referred 
to in the directly preceding item in this column. But sincé 
many of these individuals continue in corresponding functions 
and since certain elements of background and policy appear t 
be unchanged, some high spots may be of interest. The “clinic” 
was conducted by Mason Manghum, head of the industrial con 
tact unit, compliance and field section, division of priorities 
OPM. Direct quotation highlights allied with viewpoint 01 
policy factors and not related to details of procedure follow 
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MOTOR MARATHON 


Few of us fail to realize 
the responsibilities placed 
ris on the electrical equip- 
ment of America’s Industrial Machine. 
Sixteen, twenty, even twenty-four hour 
production is the order of the day. But 


in driving your machines at this 





terrific pace— remember, motors quit 
when insulation fails— and that means 
costly repairs and long out-of-service 


time for production equipment. 


One way you can meet this threat is 
to insist on quality insulation for all 
your motors—old or new. Now, 
more than ever, only the best is good 
enough... and we can assure you, an 
ample supply of the best quality in- 
sulation is still available. 





In fact, at Mica Insulator Company, 
it is being made better than ever 
before—through closer control of 
raw materials, improved production 
methods and a background of almost 
50 years’ experience. Always the 
pioneer in developing more service- 
able Mica products, we are now 
working “around the clock” on re- 
search and production of insulations 
for all the varied requirements of the 
electrical, transportation, communica- 
tions and allied industries. 


And as long as it is your job to pro- 
duce—to keep motors running longer 
and with less maintenance— Mica 
Insulator Company will supply the 
insulation that makes this possible. 


INSULATOR 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


Mica Insulator Company’s products in- 
clude:—Micanite and Super Micanite 
(built-up Mica Insulations) in sheets, 
tapes, rods, tubes and molded shapes; 
Lamicoid laminated Bakelite for both 
electrical and mechanical applications; 
Empire Varnished Cloths, Tapes and 
Tubing; and a wide variety of other 
insulating materials. 


COMPANY 


200 Varick St., NEW YORK. 600 W. Van Buren St., CHICAGO. 1276 W. 
Third St., CLEVELAND. Representatives in principal industrial centers. 
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Let us quote on 


YOUR SPECIFICATIONS 


@ The importance of good insulated wire in electrical 
manufacture cannot be over-rated. It's one of the decisive 
factors in the upward trend of sales charts and business 
indexes today. Well aware of this, designers and engi- 
neers everywhere are specifying Holyoke, the insulated 
wire that always ‘comes through’. 


Underwriter’s Approved High Heat Resist- 


ing Rubber Covered Wire. Will withstand 
temperature of 70° C. 





If you are one that refuses to gamble with potential sales 
and profits, write Holyoke Wire on your memo pad, and 
underscore it! You'll know your product is ‘right’. 


Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 
a © 
Rubber Insulated and Gutta Percha Insulated 
other types Cords and and other types free 
Cables for Radio & stripping Hook-up 
Specialty purposes Wires 
* 


Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Heat Resistant Rubber Covered Wires 
Fixtures Wires and Flexible Cords 
Flat Tinned Copper Sleeving 
Transmission Wires 


Samples and quotations upon request 
WIRE & CABLE CORP. 
710 MAIN STREET HOLYOKE, MASS. 
HOLYOKE WIRE & CABLE CORP. 

Holyoke, Mass. 


Please send, without cost or obligation to us, samples and quotations on 
the following wires and cables 


Company 
Individual and title 


Products made 
Address 





with indications of the individual making the statement and 
his responsibilities. 

L. J. Martin, chief compliance officer, compliance and field 
staff organization: “Defense comes first. We are going to 
get that job done by willing cooperation. If we can’t get it 
done by willing cooperation, the man that obstructs that flow 
of willingness to cooperate is either going to be made to get 
in line or to be pushed out of line.” 

Dr. R. E. McConnell, conservation staff: “So far defense 
production has inconvenienced a very small segment of the 
population. Today there are some, but not very many, who 
have changed their methods of living or experienced personal 
privation . . . The normal economy will no longer run itself. 
The new few months will be a period of public confusion, 
because every restrictive action taken by the government will 
come as a shock to a large segment of the population. The first 
experience with privation will be painful because people are 
hurt for the first time. Nobody knows the extent of necessary 
government controls or the extent to which such controls will 
dislocate normal life. The plain fact is that we are moving 
intO a war economy, and it is not the most comfortable 
economy.” 

E. R. Stettinius, Jr.. OPM priorities director: “I don’t think 
there is anything in connection with the entire defense program 
that is any more important both from the standpoint of getting 
the munitions out in production, from the standpoint of making 
it easy and efficient, and from the standpoint of the producer 
than to have this priority system work as simply and easily 
as possible ... The strategic and critical material situation, | 
think, is about as tight and serious as it could possibly be. . . 
We have to ration these materials in the sanest, most sensible 
way possible. 
that have to go on 


Certainly, there are basic civilian necessities 
We are working day and night to 
develop some satisfactory system where the defense needs can 
get their proper emphasis and, of course, be taken care of first 




































MEETINGS AHEAD 


September 20-October 18. Civilian and National 
Defense Exposition. New York, N. Y. Defense Ex- 
position, Inc., Grand Central Palace, New York, N. Y 

October 1-4. Electrochemical Society, Inc. Fall 
meeting, Chicago, IIl. Colin G. Fink, Columbia University, 
New York, N. Y. ; 

October 6-8. Refrigeration Equipment Manu- 
facturers Assn. Fall meeting, White Sulphur Springs, 
4 Va. R.M. McClure, 111 W. Washington St., Chicago, 
Il 

October 6-10. National Safety Council. 30th 
National Safety Congress and Exposition, Chicago, III. 
W.H. Cameron, 20 N. Wacker Drive, Chicago, III. 

October 6-11. Chicago Exposition of Power & 
Mechanical Engineering. Chicago, Ill. Charles F. 
Roth, Grand Central Palace, New York, N. Y. 

October 8-10. American Institute of Electrical 
Engineers. Southwest district meeting, St. Louis, Mo 
H. H. Henline, 23 W. 39 St., New York, N. Y. 

October 8-10. Sixth Annual Porcelain Enamel 
Institute Forum. Columbus, Ohio. C. S. Pearce, 612 
N. Michigan Ave., Chicago, III. 

October 12-14. Society of the Plastics Industry. 
Fall meeting, Rye, N. Y. G. H. Sicard, 295 Madison Ave., 
New York, N. Y. 

October 12-15. American Society of Mechanical 
Engineers. Fall meeting, Louisville, Ky. C. E. Davies, 
29 W. 39 St., New York, N. Y. 

October 16-18. American Society of Tool Engineers. 
Semi-annual meeting, Toronto, Canada. Ford R. Lamb, 
2507 W. Grand Blvd., Detroit, Mich. 

October 19-25. American Welding Society. Annual 
meeting, Philadelphia, Pa. M. M. Kelly, 33 W. 39 St., 
New York, N. Y 

October 20-24. American Society for Metals. 
National Metal Congress and Exposition. Philadelphia, 
Pa. W. H. Eisenman, 7016 Euclid Ave., Cleveland, Ohio. 

October 27-31. National Electrical Manufacturers 
Association. Annual meeting, New York, N. Y. W. J 
Donald, 155 E. 44 St., New York, N. Y. 

October 30-31. Association of American Battery 
Manufacturers, Inc. Annual convention, Chicago, III. 
V.L. Smithers, 2706 First-Central Tower, Akron, Ohio. 
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“ARROW-H 


SOLENOID STARTERS 


Across -the- Line Magnetics 


Here’s the starting-point of your “motorized drive’’ for 
PRODUCTION, — the Switch that starts and safeguards your motor 
drives; maintains emergency schedules ... For control of motors of 
1 to 7144 H. P., single or polyphase, A. C., 110 to 550 V. 


Improved design saves wiring-time and simplifies maintenance. 
Front-connected, with open view for inspection of contacts and 
connections. Coil ratings clearly visible: coils, contacts and other 
parts are easily changed. Switch unit removed or replaced by turn- 
ing only one screw. Re-set button independent of cover. 


Separate-unit construction for each pole, — confining the arc, 
excluding dust. This lighter, stronger build of switch reduces impact, 
conduces to long life. Switching mechanism in overload relays is 
insulated from the bi-metal and heater. (Starters are wired for 
separate coil circuit control for voltages other than line, if so ordered ). 


Catalog 8-M will inform you fully of this Solenoid Line of 
Starters and Contactors ... Our free Engineering Service will plan 
arrangements of Arrow-H & H STANDARD Units to fit your SPECIAL 
needs in Motor Control. 


INDUSTRIAL CONTROL DIVISION, 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
HARTFORD, CONNECTICUT, U. S. A. 
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DIES - CHUCKS - PATTERNS - TUBE BENDS 
.. make them faster and beter with 





Perforating Die with Punches Secured by 
CERROMATRIX 


CERRO ALLOYS have helped many 
progressive metal-working plants keep 
abreast of Defense demands. These non- 
shrinking, low-temperature-melting 
alloys are furnished in any analysis re- 
quired. The three most widely used are 
described below: 


CERROMATRIX—for securing punch 
and die parts, making chucks for holding 
irregular parts, anchoring machine parts, 
many other uses. 

CERROBASE—for reproducing master 
patterns, models for electroforming, 
proof casting for forging dies, etc. 
CERROBEND— used as filler in bend- 
ing thin-walled tubes to small radii 
easily removed in boiling water. 








Send for literature, mentioning operation 
in which interested. 


CERRO DE PASCO 
COPPER CORPORATION 


40 WALL STREET NEW YORK, N. Y. 


BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON 
CANADIAN DISTRIBUTORS: DOMINION MERCHANTS LTD., MONTREAL 


(GD 
TORQUE MOTORS 


for 






Welco torque 
motors are 
built to stand 
the gaff 


Their liberal mechanical and electrical construction insures 
long uninterrupted service whether for plugging, reversing 
or stalling duty. 


Let our Engineers suggest a motor for your application. Address Dept. 306 


THE B. A. WESCHE ELECTRIC COMPANY 


CINCINNATI, OHIO 
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as far as the major emphasis is concerned, but that the basic 
essential civilian life of America not be disturbed in a way that 
would be harmful to the nation.” 

Mr. Thomas B. McCabe, deputy director of priorities: “In 
the administration of priorities we have to be extremely human, 
because we have to think of people particularly in civilian life 
who are going to be affected by all these priority orders and 
to help in every possible way that we can to alleviate the 
situation.” 

Robert W. Horton, director of information, Office for 
Emergency Management: “With shortages coming up, which 
will result in unemployment, which will result in the closing 
of plants, there will be a lowering of morale unless there is 
a thorough and comprehensive understanding of why those 
things are happening.” 

\. L. Williams, administrator of defense supplies rating 
plan: “The purpose of the priorities division is to help manu- 
facturers get material for defense production. When you get 
out of the defense field, you are getting out of the scope of the 
priorities division The job we are trying to do is to get 
materials to defense production . .. The fact remains that all 
we are here for, all we can do under this plan, is to help manu 
facturers get material for defense production.” 

Maurice Heckscher, legal staff: “All we can do according 
to the language of the Act, explicitly, is to grant preference to 
deliveries of the material under Army and Navy orders 
If a material is to have preference in its delivery under an 
\rmy order, but that material is obviously short, that is, there 
isn’t enough .. . in order to insure preference of the delivery to 
the Army order, we may have to take control over the entire 
distribution of that material ... You see, we still have to do 
these things legally.” 

Robert L. Mehornay, defense contracts specialist: “Now we 
have two distinct viewpoints. There is the military viewpoint 


with which I am in entire sympathy. That is, the viewpoint 
that the military must come first, regardless of the effect on 
any other of our civilian activities, our civilian lives . . . The 


military viewpoint is that there is no time to analyze the 
possibilities of the smaller and non-experienced producers and 
particularly, in addition, that there are certain legal certainties 
that have become uncertain when you throw in a disturbing 
procurement procedure and that this is no time to change your 
processes when all processes are under pressure . . . Opposed 
to that is the purely social viewpoint which has for its base 
that orders should be placed like pawns where they will do 
the most good to the industrial life and the civilian life re- 
gardless of whether or not they are the best for defense 
production.” 


NEW OPM UNIT SPURS SUBCONTRACTING 


To solve two problems—the extension of subcontracting on 
defense orders and re-employment of workers made idle in 
non-defense plants—President Roosevelt has established a new 
section in the OPM to be known as the division of contract 
distribution with Floyd B. Odlum as director. Functions of 
the division will be to (1) break down large orders of supplies 
into smaller units so they can be spread among more firms and 
in all possible localities; (2) assist through OPM labor di- 
vision in obtaining re-employment of workers who were form- 
erly employed in plants where production has been curtailed 
by priorities and material shortages; (3) expand use of sub- 
contracting, contract distribution and pooling of plant facilities 
so there can be wider use of smaller business firms; and (4) 
furnish industrial and production engineers to formulate and 
execute specific plans for the conversion of non-defense in- 
dustries and plants to defense production. 

This division displaces the defense contract service, headed 
by Robert L. Mehornay, which had been established July 29 
to further subcontracting. 


PRIORITIES EFFECT ON SMALL FIRMS 


Drastic reduction of operations because of raw material or 
equipment shortages, dismissal of employees or even complete 
shutdowns face nine out of ten of the nation’s small non- 
defense manufacturers unless unforeseen circumstances change 
the present situation, according to the results of a survey of 6000 
manufacturers just completed by the Chamber of Commerce of 


the United States. Among the typical reports received is one 


ELECTRICAL MANUFACTURING, OCTOBER 194! 



















Full speed ahead «+ - 
landlubbers!” 


We’ve never swabbed a deck or stood a watch . . . . but 
the salt smell of the briny deep hovers around the plant as 
vital springs for various instruments and mechanisms are 
launched by our machines. To help speed equipment for a 
greater fleet, we are crowding on all possible steam with: 


x A Production Line for shipment of springs in large or smail 
quantities to meet your production line requirements. 


* A Production Line of heat-treating equipment, batch type 
and continuous, with carefully controlled atmospheres. 


* A Production Mill producing unexcelled cold-rolled spring 


steel. 





* Time-trained craftsmen...whose life calling is springmaking. 





For American Products 
Barnes-made Springs 
and Spring Steel 


| 
| ee eee 


WALLACE BARNES CO., BRISTOL, CONN., U.S.A. 


DIVISION OF ASSOCIATED SPRING CORPORATION 
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LITTLE GIANTS 
OF POWER 


ISolve YOUR motor prob- 
lems with PILOT Motors! 
Proved dependability and 
reasonable prices. Frac- 


tional H. P. ratings from 
1/500th to 1/15th. 


Write TODAY for 
Bulletin ‘P-140." 


F. A. SMITH CORP. 
409 Davis St., Rochester, N. Y. 


EES 


LL ee ae 


-MOTORS 


EY ST ed 73 
TYPE 81 


ATBERMS 
rHRRAGUTATS 


Minneapolis - Honeywell Regulator Co., Minneapolis 








HESE thermostats are snap action, open contact 
devices, designed for low voltage control 
circuits. Chace High-Temperature Thermostatic Bimetal 


was chosen for the active element in these thermostats. 


If you make a product that calls for automatic movement 
at a set temperature, or if you must control temperature, 
then some one of the various types of Chace Thermostatic 
Bimetal will exactly meet your demands. Sold in sheets, 


strips, and in fabricated parts, ready for your assembly. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 
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from a manufacturer of screw machine products who states: 
“While we are presently running along with reasonable satis- 
faction—considering the times, we anticipate ever-increasing 
difficulties in obtaining our necessary raw materials. In the 
case of raw materials required for non-defense items, it seems 
to us that the near future will bring about an almost complete 
cessation of deliveries.” Another from a manufacturer of radio 
tubes says: “Our problem, basically, is that our equipment for 
the manufacture of any of our products—radio receiving tubes, 
incandescent lamp bulbs and fluorescent lamps—is very highly 
specialized. We are not equipped mechanically to manufacture 
diversified items required for the defense program. We prob- 
ably have received our proportionate share of defense business 
in orders for those items we are equipped to produce. But de- 
fense business will not come close to making up for our loss 
of normal business.” 

\lthough a few manufacturers have achieved notable success 
in the development of substitutes, the great majority find that 
substitutes are as hard to get as the original material. Another 
major problem lies in the difficulty of obtaining priority ratings 
when work is not of a direct defense character, although 
essential to defense, since the manufacturers act as suppliers 
for defense prime or subcontractors. Others complain that the 
ratings assigned to their companies are too low to be of much 
value to them in obtaining badly needed equipment and ma- 
terials. 

Priorities procedure is almost universally recognized as 
essential by manufacturers, but they generally maintain the 
system has grown to such complicated proportions they have 
trouble approaching the problem of getting relief for their 
companies. The survey has also indicated that by far the 
great majority of small manufacturers use materials which 
are in competition with the requirements of defense industries. 
While being aware of the problems of government under the 
stress of growing national emergency, they generally expressed 
themselves as believing that they should have received more 
advanced warning concerning the extent and nature of raw 
material shortages. 


ARMED FORCES HOARDING VITAL MATERIALS 


Recent dispatches from Washington have reflected a suspicion 
on the part of several defense officials that the army and navy 
might be ordering more strategic supplies of steel, copper and 
other materials than currently needed which, if true, would 
result in needless curtailment of civilian production. 

To end this alleged “hoarding” of critical materials, the 
Supply, Priorities and Allocations Board has ordered Donald 
M. Nelson, executive director, to compile full schedules of 
all the nation’s productive requirements, as far in advance as 
possible, as follows: (1) A detailed outlining of both civilian 
and military needs, including procurement schedules for army, 
navy and air force items, and including such goods as are 
to go abroad under the lend-lease and defense aid programs. 
(2) A breakdown of military production schedules and state- 
ments of civilian requirements into schedules of raw materials, 
labor and machinery needed for their production. 

Creation of a general requirements agency is expected to 
follow, to work out details of rationing materials to the various 
classes of users according to need. This action was taken short- 
ly after Mr. Nelson, in his capacity as director of priorities of 
OPM, issued priority regulation No. 2, making all preference 
ratings mandatory. This also, it is believed, will have the 
effect of limiting accumulation of army and navy supplies far 
in enc of immediate use. Heretofore, only priorities on 
army and navy orders and those issued on an industry-wide 
basis have been compulsory with the result that often a pro- 
ducer, having a compulsory priority and a voluntary civilian 
one, is able to finish only the compulsory order, whereas de- 
fense officials sometimes think the voluntary orders should 
be filled first. 


SYMPOSIUM ON COLOR 


Jointly sponsored by the American Society for Testing Ma- 
terials and the Inter-Society Color Council, a publication, “Sym 
posium on Color,” has been issued which stresses the importance 
of adequate specifications for color and discusses the use of 
color in the testing and evaluation of materials. The papers 
and discussions appearing in this booklet were presented at a 
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Successful Defense demands not only every pound 
of usable war material, but also the very fullest unity 
from top to bottom of industry. This calls for an under- 
standing of one’s fellow man, an appreciation of his 
problems, a willingness to help out wherever it is 
humanly possible. 


Here at “SEYMOUR” we are all working around the 
clock in a super-heated effort to get priority orders out 
on time. If we are a little slow at times, please bear 
with us and, maybe, drop an “egg” in the basket if 
necessary. Some day the old bells will toll for the end 
of tyranny, and once more we'll be on your doorstep 
d with an order book in our hand! 


THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., ae CONN. 


SEYMOUR: 


NICKEL SILVER ¢ PHOSPHOR BRONZE ¢ NICKEL ANODES 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 














COILS AND ELECTRICAL 
WINDINGS FOR MOST EVERY 
TYPE OF APPLICATION 


~ @Your product and equipment coil prob-. 

“lems require correct specifications for correct 
and economical operation. Magnetic wind- 

ings is an amply engineered and equipped 

organization specializing in this field. Send 

blueprints or requirements for recommen- 

dations; no obligation. 


FOR NATIONAL DEFENSE! WE CAN ASSIST 
THOSE PRIME CONTRACTORS WHO ARE 
LIGHTENING THEIR LOAD BY SUB- 
CONTRACTING THEIR COIL WINDING OR 
SMALL ELECTRICAL ASSEMBLING WORK. 


FOR EQUIPMENT — 


Coils for aircraft equipment, relays, 
telephone, vibrators, electronic de- 
vices, motor starters, x-ray apparatus, 
timing devices. 


FOR TRANSFORMERS — 


Audio, input, output and power. 
Open and enclosed types. Many 
different mountings available. 


FOR FLUORESCENT LIGHTING — 


We specialize in the 15 and 20 watt 
single and double units, normal 
power factor. 


FOR MOTORS — 
Field coils for electric fan motors 
and windings for stators on = syn- 
chronous motors. 






Sixteenth and 
Butler Streets, 


EASTON, 
PENNA. 
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symposium session held in conjunction with the spring meeting 
of the A. S. T. M. Subjects covered are Introduction to Color, 
Color Specifications of Transparent Materials, Hiding Power 
and Opacity, Color Standards for Opaque Materials, Spectro- 
photometry and Color Evaluation, and Photoelectric Tristi- 
mulus Colorimetry. Copies of this publication may be obtained 
from American Society for Testing Materials headquarters at 
260 S. Broad St., Philadelphia, Pa. 


PERTAINING TO STANDARDS 


To assure the public of the serviceability of electric household 
refrigerators despite shrinking supplies of raw materials and 
to cut down all unnecessary variety in sizes and styles in order 
to conserve production facilities, the American Standards As- 
sociation has been requested by the OPACS to start work 
immediately on standards for these appliances. It has been 
suggested that such a standardization program should include 
concentration on a small number of sizes, perhaps only two or 
three, as well as minimum performance requirements for the 
protection of the purchaser. It has also been pointed out by 
OPACS that a program of this kind should bring about im- 
portant economies in production and distribution and_ thus 
result in greater refrigerator output, and in better service to 
consumers than would otherwise be possible. 

Submitted to the American Standards Association by Nema 
as an existing standard, a standard for attachment plugs, re- 
ceptacles and connectors has now been approved as an American 
standard, following its broad acceptance by industry. Available 
from A. S. A. headquarters, 29 West 39 St., New York, N. Y. 

Realizing the need for adequate provision in the design and 
construction of electric ranges to permit the use of plug and 
cord attachment to the electric circuit, and for a uniform 
height of electric ranges, the following Nema-approved stand- 
ards have recently been adopted: Standard Dimensions of Wall 
Space for Ranges and Standard Height of an Electric Range. 

Among several new standards issued by Underwriters’ 
Laboratories, Inc. are the fourth edition of “Electric Motors and 
Generators for Use in Hazardous Locations, Class 1, Group 
D,” part I referring to integral hp. motors and part II to 
fractional hp. motors; and the fourth edition of “Electric 
Motors and Generators for Use in Atmospheres of Combustible 
Dust, Class II, Group G.” Available from Underwriters’ 
Laboratories, Inc., 207 E. Ohio St., Chicago, III. 


COMPRESSOR FIRMS ORGANIZE 


Organization of the Standard Refrigeration Compressor Asso- 
ciation by the chief engineers of 11 companies was effected 
recently in Chicago when they met to prepare a program for 
achieving commercial standards within the group and to pla 
tor the collection of monthly statistics. Manufacturers partici- 
pating include Brunner Mfg., Copeland Refrigeration, Curtis 
Refrigerating Machine, Gale Products, General Refrigeration, 
Merchant & Evans, Mills Novelty, Modern Equipment, Servel, 
Tecumseh Products, and Williams. 

Officers of the organization are Frank K. Smith (Tecumseh), 
president; William C. Allen (Modern Equipment), vice presi- 
dent; H. C. Morrison (Curtis), treasurer; and R. Kennedy 
Hanson, executive secretary. 


WASHER OUTPUT DEPENDS ON INVENTORIES 


While washer and ironer manufacturers are fully aware of the 
tight materials situation and the probability that the cut in 
production for the entire year may exceed the 30 to 50 per cent 
currently ordered, they are, nevertheless, producing as many 
units as present inventories of parts and materials will permit. 
One company, it has been reported, is operating at about 80 
per cent of normal. As the American Washer and _ Ironet 
Manufacturers Assn. has discontinued the issuance of monthly 
shipment figures, it is not possible to estimate the degree of 
compliance with the enforced curtailment of output. 

Thus far, it has been indicated by spokesmen for the in 
dustry, washer and ironer makers have met with success in 
eliminating strategic metals from their products. Whereas 
formerly about 10,000,000 Ib. of aluminum were consumed 
annually, none is required today. Zinc needs have been cut 
by 75 per cent and rubber by 30 per cent, and every effort 
has been made to keep the use of copper, chrome and othe 
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When Defense Activity 
Puts Production Under Pressure 





CENTURY 
Job-Selected 
MOTORS 





MOTOR 
FACTORS 


MACHINE 
| FUNCTIONS 








Five Reasons Why Century FRACTIONAL H. P. 
INDUSTRIAL MOTORS Will Help You 


entury fractional 3 phase motors always have 

been built to the same high and liberal electrical 
and mechanical standards found in integral horse- 
power sizes of industrial power motors—for con- 
tinuous duty under the toughest demands of modern 
industrial practice. 


Century fractional H. P. Motors give you these essen- 
tial features—particularly valuable when fractional 
H. P. motors are used in industrial machine drives. 


1. Balance: Because Century Motors are unus- 
ually free from vibration they do not handicap the 
accuracy of the machine tool. 


2. End-Play Shock Absorbers: End “bumping” 
of the armature is absorbed by steel enclosed, cork 
end-play washers. Results in absorption of belt vibra- 
tion, more accurate production, quieter operation. 


3. Bearings: Thick walled sleeve bearings ma- 
chined from phosphor bronze castings diamond bored, 
they provide maximum safety from abnormal belt 
strains—shoulder provides larger thrust surface. 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


CENTURY 


1806 Pine Street 
Offices and Stock Points in Principal Cities 


One of the Largest Exclusive Motor and Generator Manufacturers in the World 


The Century wool yarn system of lubrication pro- 
vides at least one year of continuous operation 
without re-oiling. 


Ball bearings are available. 


4. Insulation: Saturating the windings with Cen- 
tury special insulating compounds (1) seals surfaces 
and crevices between turns; prevents magnetic vibra- 
tion (2) resists abrasives, moisture, oil, mild acids 
and alkalies. 


5. Rotors: Century fractional horsepower motors 
are built with drawn copper rotor conductors. 


Century fractional H. P. Motors are available in a 
variety of types: 3 phase, single phase, direct cur- 
rent, totally enclosed, drip proof, multiple speed, 
vertical, flange mountings. 


Your Century Motor Specialist will gladly give you 
full details on all the advantages of Century Motors 
—show you why thousands of plants rely on Century 
fractional H. P. motors for dependable, low-cost 
continuous industrial production. 


Integral H. P. sizes also up to 400 H. P. 
ELECTRIC COMPANY 


St. Louis, Missouri 











UNLIMITED QUANTITIES 
AMBER MICA SEGMENT PLATE 


Composite, bonded mica composed of Amber Mica films 
and Thermoset organic binder, is the ideal insulation for 
commutator segments and various other exacting elec- 


trical insulating applications. Available in any desired 
quantities in sheets or punched parts to your specifica- 
tions. Catalog on request. 
| 
NEW ENGLAND MICA COMPANY 
i | INCORPORATED 
WALTHAM. MASSACHUSETTS 

{ | Chicago Cleveland Pittsburgh 
' Minneapolis St. Louis 
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vital metals at a minimum. Unbalanced inventories, however, 
create the biggest problem facing the manufacturers at present 
and efforts to have this situation remedied have so far been 
unavailing. Some companies are long on washer tubs and 
short on motors and vice versa, while others find it difficult 
to obtain small parts and necessary basic materials. 

In anticipation of further restrictions in production, an en 
gineering committee, headed by E. C. Buchanan of Holland 
Rieger Corp., has been appointed by the industry to maintain 
contact with Washington on defense contracts. 


ROEBLING CELEBRATES 100th ANNIVERSARY 


Founded in 1841, the John A. Roebling’s Sons Co. commemo 
rated its 100th anniversary on September 19 with a specially 
planned program, attended by members of the press. Follow 
ing a luncheon at the main office building in Trenton, N. J., a 
tour was made through the plants and research laboratory to 
view the most interesting phases in the production of wirt 
rope, electrical wire and wire products. Marking the close of 
the day’s celebration, an informal dinner took place in the 
Nassau Tavern, Princeton, at which the guest speaker was 
Leon Henderson, a member of the recently appointed Supply, 
Priorities and Allocations Board. 


LABOR POLICIES OUTLINED BY OPM 


To speed the transfer of workers from peace-time to defens« 
jobs, to assure labor of fair treatment in the transfer, and to 
prevent older employees from losing out in both defense and 
civilian jobs, a labor priorities plan has been announced by the 
OPM. Embodied in a statement of policy covering hiring and 
firing practices, it is intended as a guide to industry and while 
there is no direct method of enforcement, OPM expects its 
instructions to be carried out insofar as possible. 

Essential factors in the arrangement are a recognition of 
seniority in transferring employees to defense work and pro- 
tection of seniority for such employees who hope to come back 
to their original employers after the emergency. This has been 
one of the demands made by the United Automobile Workers 
which the OPM has approved. Other points in the program 
provide that (1) qualified local workers must be hired before 
workers from other areas and (2) workers leaving peace-time 
employment for defense work must return to their original job 
if the employer has defense work. Transfer of employees to 
defense work would be so arranged that those qualified for 
skilled work would move first, those able to qualify by train- 
ing would go next, and then, if still more workers are needed, 
new employees would be hired. 


ENERGY OUTPUT INCREASES 


Amount of electrical energy distributed by the electric light and 
power industry for the week ended September 13 was 3,281, 
290,000 kw.-hr. compared with 2,773,177,000 kw.-hr. in the like 
week of 1940, up 18.3 per cent, and 3,095,746,000 kw.-hr. in the 
preceding week, gain of 5.9 per cent, according to the Edison 
Electric Institute. In the four weeks ended September 13 
production totaled 12,794,049,000 kw.-hr. against 10,815,551 
kw.-hr. in the corresponding week last year. Gain of 18.2 
per cent. 


PRODUCT SALES BELOW PREVIOUS MONTHS 


Refrigerators. Domestic household units sold during July 
amounted to 315,682 compared with 231,155 in July 1940, up 
36.5 per cent, and 351,613 in June 1941, decline of 10.2 per cent, 
according to Nema statistics. Sales for the first seven months 
this year amounted to 2,596,130 against 1,968,703 in the lik 
period of 1940, gain of 31.9 per cent. 

Electric Ranges. Total sales billed during July totaled 
64,476, 117.5 per cent ahead of 29,626 sales in the like month 
ot 1940, as reported to Nema. However, they were 6.1 per cent 
below June figures of 68,629. Sales through July reached 
428,109, up 65.8 per cent from the 258,356 units in the corr 
sponding 1940 period. 

Vacuum Cleaners. July sales totaled 182,324 units con 
pared with 94,610 in July 1940, increase of 92.7 per cent, and 
182,672 in June according to the Vacuum Cleaner Manufa 
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YOU GET THE IMPRESSION 


of quality at the first sight of 


SHAWMUT 






Because all Shawmut products are made for per- 
formance, not for cost. A Shawmut fuse is the fuse 
to use, if you want the right fuse in the right place, 
to do the right thing always. Shawmut Shur-Lag 
Renewable Fuses are the sturdiest, simplest, and 
most efficient of all time-lag fuses, and the speediest 








and easiest to renew. They give full protection at 
all times and under all conditions; they save you lost 
time and production due to inefficient fusing; they 





ensure you complete security and satisfaction. A 
dozen or more outstanding features place them far 
ahead of all other time-lag fuses in economy, safety, 
and convenience. Ask your dealer or write for our 


Bulletin 400. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS: UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


TI Close collaboration is 


maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 


















specifically for a 
finite job or use. They 
are rugged, accurate, dependabl > 
and easy to set for any required 
time cycle. 


Gramer Jimers 


are made in all types and ca- 
pacities. 
Cycle, Repeat Cycle, 

Time Delay Relays, 
Automatic Reset Timers, 
Sauter Time Switches, 
Time Meters 


wea RYO STUTID MOOI. Vb em 


CENTERBROOK CONNECTICUT 
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turers Assn. January-July sales for 1941 amounted to 1,310,392 
compared with 1,027,688 in the like period last year, gain of 
27.5 per cent. 

Oil Burners. Shipments for July aggregated 27,845 com- 
pared with 22,019 in the like month last year, gain of 26.3 per 
cent, and 32,685 in June, decline of 14.5 per cent, according to 
the Department of Commerce. Total seven months’ shipments 
this year amounted to 162,651 against 109,884 in the corre- 
sponding period last year, increase of 48 per cent. 

Mechanical Stokers. Sales for the month of July totaled 
26,449 as compared with 16,840 in July 1940 and 21,787 in June 
1941, respective gains of 57.1 and 21.6 per cent. Department 
of Commerce statistics indicate a total of 93,757 sales for the 
first seven months this year compared with 54,307 in the same 
period last year, up 72.5 per cent. 


PLASTICS MOLDING TECHNIQUE 


Factual technical data covering molding practices for both 
hot-set and cold-set molding plastics are contained in “Molding 
Technic for Bakelite and Vinylite Plastics,” just issued in its 
fourth edition by Bakelite Corp. Prepared in collaboration 
with the plastics division of Carbide and Carbon Chemicals 
Corp., this handbook is well illustrated with photographs and 
line drawings and covers such topics as principles of molding, 
proper mold and product design, molding equipment employed 
generally in the commercial production of molded plastic parts, 
heating media, weighing, measuring and performing, finishing 
molding parts, etc. Copies are obtainable directly from Bake- 
lite Corp., 30 East 42 St, New York, N. Y. 


NEW PLANTS, EXPANSIONS 


American Lava Corp., Chattanooga, Tenn., has nearly com- 
pleted the construction of a new ceramic plant built of glass 
block, brick and reinforced concrete. This expansion will pro- 
vide a 300 per cent increase in the production capacity of steatite 





insulators. Large areas of the plant are air conditioned and the 
entire unit has the complete dust controls essential to high 
quality manufacture. Four completely equipped new labora- 
tories—electrical, chemical, mechanical and testing—reflect the 
company’s policy of continued improvement through research 
and development. 

General Electric Co. will construct a new building at 
Schenectady for the manufacture of industrial and radio tubes. 
A single-story manufacturing section will contain 120,000 sq. ft. 
of floor space while 15,000 sq. ft. will be available in a two-story 
office section. In Bridgeport the automatic electric blanket sec- 
tion is occupying more space in another building that will pro- 
vide five times greater production than was formerly possible 

Ruthman Machinery Co. has moved into a new plant and 
office at 1819 Reading Rd., Cincinnati. With these new facili 
ties, the company expects to be able to produce about 2000 
coolant pumps a month. 

Keystone Carbon Co. has completed a large addition to its 
factory in Saint Marys, Pa. to be used for the manufacture of 
brushes and porous bronze bearings. The company has also 
laid the foundation for another plant addition which will house 
new equipment for making their negative temperature coefficient 
resistors. 

Toastswell Co. is now the official name of the former 
Utility Electric Co. in St. Louis, Mo., manufacturers of toasters 
and other heating appliances. 

Latham Machine Co. has been organized by David Hop 
penstand for the production of various types of gages and hobs, 
cutters and machine tools. It is located at 128 Latham St 
Pittsburgh. 

Lyon-Raymond Corp. is the new name of the forme: 
Lyon Iron Works in Greene, N. Y., manufacturers of material 
handling equipment. The company will continue under th 
same management directed by George G. Raymond, president 
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@ There’s more to present day engineer- 
ing and design problems than shortages 
of materials, priorities, etc. There is also 
the question of whether specifications 
have been rigidly adhered to. Wire, for 
example, must meet such requirements as 
specific electrical properties, flexibility, 
tensile strength, laying speed, uniform- 
ity, etc. 


Whether it’s a buyer’s or a seller’s market, 
WINCO magnet wire products are drawn 


WINSTED 


areas: 
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to exact specifications. Uniformity of 
product is guaranteed by mercury process 
tests and careful supervision guards 
against variations in consistency, struc- 
ture or electrical values. 


If you have a wire problem, our complete 
facilities are at your disposal. Send blue- 
prints or specifications for recommen- 
dations, without obligation. Samples 
sent on request; write today. 
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EAGLE CHRONOFLEX 


Instantaneous Reset Timer 


For exacting requirements of industrial 
processing applications. 


A reset timer that shows the progress 
of the cycle as time expires. Avail- 
able for all standard voltages and 


Eagle manufactures a frequencies. 
complete line of syn- 


chronous motor-driven @ Fully Automatic 

timers and impulse coun- . 

ters e. solve varied * Solenoid Operated 

— alicia @ Synchronous Motor Driven 

‘ @ Cycle Progress Indication 
ompetent engineering 

ae is available to @ Instantaneous Reset. | 
assist you with your . 7 
problems. Send for Bulletin No. 266 
Factory and General Office Moline, Illinois 
Executive Sales Office Boston, Mass. 


EXECUTIVES| 
ENGINEERS! 
DESIGNERS! 


ELECTRICAL 
CONTACTS 
by BRAININ 


Help Solve Engineering 
and Design Problems 


We invite your inquiry in reference to 
materials and designs for new appli- 
cations, or for the redesign of existing 
products. Specialists in laminated sheet 
and wire, bimetals, composite rivets and 
screws. Contact rivets in silver, platinum, 
palladium and their alloys, and other 
materials supplied to your specifications. 
Write to BRAININ for your contact 
requirements. Prompt attention given to 
all communications. 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


20 VANDAM STREET, NEW YORK, N. Y. 



















Aluminum Co. of America has completed negotiations 
with the Defense Plant Corp. for the construction and opera- 
tion of an aluminum plant in Arkansas with an annual capacity 
of 400,000,000 Ib., and for three aluminum smelting plants, one 
at Massena, N. Y. with an annual capacity of 150,000,000 Ib., 
another in the Portland, Ore., district with a capacity of 90, 
000,000 Ib., and a third in Arkansas with a capacity of 100,- 
000,000 Ib. 

Induction Heating Corp. has moved into larger quarters 
at 389 Lafayette St., New York, N. Y. 

Proctor Electric Co. is now located at Third St. & Hunt- 
ing Park Ave., Philadelphia. 

Amplifier Co. of America has enlarged its facilities for the 
manufacture of transformers, electronic equipment and ampli- 
fiers by increasing its factory space at 17 W. 20 St, New 
York, N. Y. 

Charles Bruning Co. is now located in its new factory 
and office building at 4700 Montrose Ave., Chicago. Modern in 
design and completely air conditioned, fluorescent lighting is 
extensively used. The trougher type of fluorescent lighting 





because of its advantages in creating the effect of a smooth, 
unbroken ceiling surface, without projecting light fixtures, is 
used throughout the entire office portion in the second floor 
of the building, in private executive offices and in the switch- 
board room. 


GREATER OUTPUT OF MATERIALS URGED 


Greatly increased output of all critical materials is being urged 
by the Supply, Priorities and Allocations Board in a drive to 
bring production of the nation’s basic materials up to maximum 
defense and essential civilian needs. The board has directed 
that where expansion of capacity has already been planned 
but not yet actually started, it be completed and placed in 
operation as soon as possible. Immediate efforts under the 
program will be concentrated on magnesium, aluminum and 
copper. Existing plans call for expansion of production of 
magnesium by approximately 364 million lb. annually while in 
aluminum an increase in production of 600 million lb. per year 
is called for. It has been estimated that between 250,000 and 
350,000 tons of copper could be saved annually by cutting 
down on unnecessary uses and the SPAB has accordingly in- 
structed Executive Director Nelson to seek to bring that re- 
duction into effect. 


W. D. FULLER WRITES 8000 N.A.M. MEMBERS 


Specifically referring to the “incident of national significance” 
which occurred at the Federal Shipbuilding and Drydock Co., 
Kearny, N. J., when 18,000 workers stopped work on warship 
construction because of a CIO union demand for one form of 
the “closed shop,” Walter D. Fuller, president of the National 
Association of Manufacturers, in a Labor Day letter to 8,000 
member manufacturers described the incident as being of far- 
reaching importance and government labor policies “little short 
of chaotic.” 

At the conclusion of his message, Mr. Fuller stated: “It is 
the duty of all citizens, including the manufacturers of the 
country, to cooperate to the fullest extent possible in the effort 
to build this nation’s defense. But it is neither good citizen- 
ship nor industrial statesmanship to accept policies or recom- 
mendations which would enslave labor and amount to an abdi- 
cation of the functions and duties of private management. 

“The long term interests of America require, and the present 
defense emergency demands, the overhauling of our labor laws 
and their administration, promulgation of basic principles to be 
followed by all public agencies in the field of employment 
relations, imposition of reasonable obligations upon labor organ- 
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CON:TAC:TOR 


FOR EVERY 


OR 


INNEAPOLIS - HONEYWELL manu- 

factures a complete line of mercury 
switches, as well as snapswitches .. . 
Because of this, and because each type 
has its definite advantages, Minneapo- 
lis-Honeywell engineers are in a posi- 
tion to make impartial and unbiased 
recommendations as to the type of 
switch best suited for each individual 
application. 


Con - Tac - Tor switches are extremely 
simple, compact, light in weight and re- 





AS THE JOB DEMANDS 


quire very little mechanical force to 
operate them. They can be applied to 
numerous kinds and types of machines, 
and help simplify complicated linkages 
and mechanisms. 

Test samples are available to your en- 
gineers for testing under actual operating 
conditions. Write Minneapolis-Honeywell 
Regulator Co., 2810 Fourth Avenue South, 
Minneapolis, Minnesota . . . Canadian 
Plant: Toronto. European Plant: London. 
Company owned branches in 49 cities. 


PURPOSE 


= 








INSURANCE 


through the use of a 
BETTER _ oes 
FELT SSS 
RING aa oe 
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can easily cost much 
less than the price of _ ' 
a sub-grade washer ‘— eer 





Of the many industrial uses of felt, none is more vital than 
oil and grease retention and dust exclusion. Nothing but 
felt will hold oil as a reservoir ready to bleed the lubrication 


to the friction point. Only felt ... and no other material 
meets the rigid requirements that insure long and 
successful ball bearing life. Data Sheet 11, “Annular 


Designing and Dimensioning’’, just issued, will aid you in 
the selection of proper felt, and assist you in setting up 
your blue-prints. Please write for it. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 
Plants at 
Glenville, Conn., Newburgh, N. Y., Franklin, Mass., City Mills. Mass., 
Detroit, Mich 
Sales Offices at 
New York - Chicago - Philadelphia - Boston - Cleveland - Detroit 
St. Louis - San Francisco 
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izations, protection of the right to work for employees and 
protection of rights of private ownership and management 
for employers. 

“Adherence to these principles by every citizen in these criti- 
cal times is, in my judgment, the highest form of statesmanship, 
both industrial and political.” 


TELEVISION IN PHILADELPHIA 


Granted a commercial license by the Federal Communications 
Commission for 60 days, pending completion of installation of 
full power, Philadelphia’s first television station, W3XE, began 
the transmission of a minimum of 15 hr. of programs weekly 
on September 1. Present power of the station, which is owned 
and operated by Philco Radio and Television Corp., is 3000 
watts and it is expected that this will be increased shortly to 
10,000 watts, according to David Grimes, chief engineer of 
Philco. Onan experimental kasis up to the present time, station 
W3XE first began operations in 1932. 


PLASTICS MAKERS FORM ASSOCIATION 


Its membership comprising most of the large plastics manufac- 
turers, the Plastics Materials Manufacturers Association has 
established offices in the Tower Building, 14th & K Sts., Wash- 
ington, D. C. Officers are President Arnold E. Pitcher (du- 
Pont), Vice President L. M. Rossi (Bakelite), and Secretary- 
Treasurer John E. Walker. Aims of the organization are to 
offer cooperation in utilizing plastics for defense purposes, to 
coordinate the resources of member firms in a common effort, to 
promote safety measures and the general welfare of the plastics 
industry, increase the use of plastics in arts and industries, and 
study ways and means of eliminating waste in production and 
distribution. 


NEED FOR STANDARD LIGHTING FACILITIES 


Simplification and standardization of lamps and voltages by the 
American electrical industry has been recommended by Samuel 
G. Hibben, director of applied lighting, Westinghouse Lamp 
Division, to avoid serious complications in manufacturing, 
distribution and utilization in this national and international 
emergency. Standardization, he pointed out, is particularly 
valuable now for interchangeability of devices especially in 
such places as island military bases. Light bulbs manufactured 
in this country should be usable all over the world whereas 
at present they will not fit sockets abroad although European 
lamps can be used here. Types of wire and insulations could 
be simplified; lighting terms, measurement of color, and the 
accepted functions of the eye in seeing, should be universally 
the same. 

Further, according to Mr. Hibben, voltage service should 
be standardized in the United States. At the present time, 
electrical service in different cities and localities varies from 
110 to 125 volt. Since virtually all small electrical appliances 
are designed to give best performance at around 118 volt, Mr. 
Hibben favors voltage standardization at 120 volt. 


PORCELAIN ENAMELERS MEET 


Sixty-eight representatives of porcelain enameling companies 
met in Cincinnati recently and laid plans to protect the industry 
during the present emergency. A war operations committee 
consisting of R. B. Calton, Tennessee Enamel Mfg., W. H. 
Brett, Enamel Products, Bennett Chapple, Jr., Carnegie-Illinois 
Steel, and R. H. Turk, Porcelain Enamel and Mfg., was ap- 
pointed to coordinate the efforts of the industry and authorized 
to speak on behalf of the industry in all contacts with Wash- 
ington authorities. Mr. Calton, chairman, announced plans for 
a survey to ascertain the equipment and employees involved 
and the committee also started a study of porcelain enameled 
products which might carry priorities. During the afternoon 
session the possibility of substituting defense items to fill 
empty capacity was discussed and the committee instructed 
to give consideration to this. 


ABOUT PEOPLE YOU KNOW 
D. W. R. Morgan, George P. Passmore and A. P. Craig 


have been appointed to supervise increased expansion and pro 
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VARNISHED TUBING & 
SATURATED SLEEVING 


Industrial acclaim for TURBO has soared in direct response to the extra 
advantages offered in this insulation material. Its broader scope and 
wider adaptability for heavy duty machines and equipment—motors, 
generators, transformers, control boards, etc.—pilots the way to new 
production and service efficiencies. 


For defense substitution materials, learn about Turbo's adaptability .. . 
instead of rubber-tubing, for instance. Prompt deliveries still prevailing. 


TURBO has inside impregnation for rapid snaking and fishing. TURBO 
is flexible in the true sense of the word . . . flexibility plus! High dielectric 
constants, low moisture absorption, electro-chemical and hydro-static re- 
sistance make TURBO an all-important product-defense measure. 


It will pay you to ride the TURBO “beam” through the smooth, trouble- 
free stratosphere of enthusiastic product acceptance. Specify TURBO... 
and be sure! 


Block Mica, Mica Plate & Products—Varnished Oil Tubing, 
MCU ME CU CC OMG mG un rrt it 


Write for Sample Card TODAY 
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TIMING 
For Short Interval Accuracy 


PHOTOSWITCH ELECTRONIC TIMER(TYPE 115U 


EXTENSIVELY USED ON— 


lujection Molding Machines 
X-Ray Apparatus 

Automatic Spraying Equipment 
Process Control 

Automatic Machine Tools 
Welding Equipment 

Embossing Presses 

Automatic Ship Whistle Control 


A UNIVERSAL TIMER 
TIME DELAY AND INTERVAL TIMING 
Six timing ranges including split second timing 
Instantaneous push button and sustaining contact control 
Accuracy with complete interchangeability 
Unlimited life guarantee 
Send for Bulletin 901 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR INDUSTRY 


PHOTOSWITCH INCORPORATED 
CAMBRIDGE e MASSACHUSETTS 


Ss 
District offices in Pp) all principal cities 















ALLIANCE 
MODEL “K” MOTOR 


(aha 


ny! 
for 1000 uses! 


Baas UP TO '/:00 H. P. UNDER CONTINUOUS ee 


Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 


The recently designed, Model K shaded pole induction motor, illus. 
trated above, is the last word in efficient small motor design. When 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 
im all standard voltages and frequencies with actual measured power 
outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 


Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 
















Write today for further information. Address Dept. H. 





ALLIANCE MFG. CO. * ALLIANCE, OHIO 














duction activities in the Westinghouse 
| pany’s South Philadelphia works where at the present time over 
| 5000 employees are working to produce turbines and gears for 


Electric & Mig. Com- 


navy fighting ships. Mr. Morgan is manager of manufacturing, 
Mr. Passmore, manager of industrial relations and Mr. Craig, 
as assistant to the vice president, will be responsible for coor- 
dinating company activities in building and equipping the new 
| $22,000,000 merchant ship equipment shops adjacent to the plant 
| Sampson O. Miller has been appointed supervisor of en- 
gineering and research of the Electric Cable Works of Amer 
ican Steel & Wire Co. E. O. Wahlstrom succeeds Mr. Miller 
| as transmission engineer, Robert S. Horner has been appointed 
| product engineer and Walter T. Pierce consulting electrical 
| engineer. 

Frederick E. Munschauer, previously vice president and 
treasurer of Niagara Machine & Tool Works, has been elected 
president. George R. Kinney, sales manager, has been made 
| vice president. 

George E. Smith, vice president of the Crosley Corp., has 
been retained by Brigadier-General Dawson Olmstead, chief 
signal officer, U. S. Signal Corps, as civilian advisor and coun- 
| sellor in the reorganization of certain activities of the Corps. 

D. A. Sandberg has succeeded Clarence Felix as chief engi- 

neer of the Crosley Corp. 

H. P. Kettron, formerly vice president, is now president of 
the Illinois Electric Porcelain Co. 

Russell G. Davis has been appointed manager of the com- 
mercial gear plant of Foote Bros. Gear & Machine Co. 

Otto R. Schoenrock has been appointed chief engineer for 
the J. I. Case Co. and David P. Davies, vice president of the 
company, has been named consulting engineer for all Case 
factories. 

Charles F. Ball has been named director of engineering of 
the Joy Mfg. Co. He was formerly connected with the Chain 
Belt Co. 

Howard M. Hubbard has resigned as president of the 
Greenfield Tap & Die Corp. to become president of the Elliott 
Co. succeeding James E. Watson. 

H. Paul Nelligan has been elected president of the Easy 
Washing Machine Corp. succeeding J. C. 
man of the board. 

E. V. Blake, eastern manager for the Belden Mfg. Co., has 
been named defense coordinator and J. V. Van Buskirk, for- 
merly in the sales department, manager of the priorities division 
of the company. These appointments have been established in 
order to facilitate cooperation with the national defense pro- 
gram and coordinate defense activities within the company. 

Larry E. Gubb, formerly executive vice president, has 
been elected chairman of the board of Philco Corp.; John 
Ballantyne, formerly treasurer, becomes vice president in 
charge of operations; Thomas A. Kennally has been named 
vice president in charge of sales and is succeeded in his previous 
position as general sales manager by James H. Carmine. 

O. K. Marti has been appointed consulting engineer of the 
Allis-Chalmers Mfg. Company’s rectifier division. H. Wino- 
grad succeeds Mr. Marti as engineer in charge of rectifier 
design. F. W. Bush has been named assistant to the manager 
of the electrical department and J. F. Sellers, engineer in 
charge of dc. design. 

Dr. Jesse B. Hobson, who has been in charge of applica- 
tion engineering on electric power equipment for Westinghouse 
Electric & Mfg. Co. in the northwestern district, has recently 
been named director of the electrical engineering department, 
Illinois Institute of Technology. 

Arch Black has been appointed to the post of commercial 
sales manager for the Norge division, Borg-Warner Corp., in 
addition to being export manager for this company division. 

Robert E. Bressler has been elected vice president and 
general manager of Kol-Master Corp., in addition to his duties 
as chief engineer. 

Harry L. Bradley is now executive vice president of Allen- 
| Bradley Co. He was formerly vice president and treasurer. 

H. A. Tepel, formerly secretary, has been named vice presi- 
dent of the Adalet Mfg. Co. 

R. L. Whitner, previously instrument specialist, is now 
manager, instrument division of Roller-Smith Co. 

Raymond C. Blaylock has been named chief engineer at 
the new Port Columbus plant of Curtiss-Wright Corp. 

‘ Bruce G. Eaton, Jr., has been appointed project engineer. 





Nelson, now chair- 
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It takes three things to make a competent plastic molder; designing 
skill, experienced die makers, and ample, well-organized pro- 

BUSINESS IS NOT AS USUAL duction facilities. Kurz-Kasch has all three: In the design and 

Because the pene supply of engineering department, for example you'll find men whose ex- 

plastic materials is going large- " 7 7 . 

ly for defense requirements, no perience goes back to the earliest days of plastics. In our die shop 

plastic molder can make prom- 


damped, cenlingee Sperry! «eal you'll find craftsmen of the highest stamp, maintaining unsur- 


parts. You have our sincere passed standards of quality and precision. Our molding and finish- 
assurance that we are doing ing facilities are capable of turning out parts to specification, 
everything possible to relieve . : 
your hardships in going with- large or small, simple or complex. Proof of these statements lies 
out plastics, and to plan for the in the thousands of successful plastics applications engineered by 
day when the plastics supply : 7 : 

| will be sufficient for all needs. Kurz-Kasch during the last twenty-five years. 


BRANCH SALES OFFICES: 
New York @ Chicago ®@ Detroit 


Los Angeles @ Dallas @ St. Louis 
Toronto, Canada 
Export Offices: 


116B d St., N York, N. Y. 
KURZ-KASCH, INC., 1417 S. BROADWAY, DAYTON, OHIO road St., New Yor 
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OFHC WIRE BARS 


Showing newly developed machined points 
OFHC is also furnished in the form of 


OANA e ae 


Write for our new Catalogue 
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420 Lexington Avenue, New York, N. Y. 


| VARIABLE VOLTAGE 


For Your Laboratory, Your 
| Product, or Your Production Line 


* 


VARITRAN CONTROL UNITS 
For Controlling: Rectifier Output, 
Motors, Heaters, Lights, Line Voltage 
The UTC Varitran em- 
ploys a non-fusing graph- 
ite roller riding over the 
transformer turns to effect 
a transformer providing 
continuously variable out- 
put voltage. Regulation, 
efficiency, and distortion 
characteristics are excel- 
lent. Standard 115 V. in- FOR ALL REQUIREMENTS 
ut (0-130 V. output). Units 
i ds dol ~ : 5, 7.5. e Whatever your needs—in brass or steel—we have 
11, 17, 30, and 44 Amp. the facilities to supply them . . . quickly, efficient- 
© sizes. Write for Bulletin ly and dependably. Intricate shapes, sizes or types— 
PS-404. large or small quantities—you are sure of quality 
od e materials and expert workmanship. Send your blue- 
* Excellent Regulation * High Efficiency prints or specifications today for recommendation by 
froction * Wide Range (0-130 V.! our engineering department; there is no obligation. 


Rise *& Roller Contact * No Distortion : NS 
FVANSEDAMER € SAMUEL J. SHIMER & SO 


ih MILTON, PENNSYLVANIA 
STREET | 


EXPORT DIVISION: 100 VARIC CABLES: “ARLASB 
t 4 
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ASBESTOS INSULATED APPLIANCE LEAD WIRE 


Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel or nickel 
conductors insulated with .031” or .040” of felted asbestos in black, 
white or colors. 


Whether you make waffle irons, hot-plates, small motors, ranges, 
water heaters, radios, ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the mechanical require- 
ments of your product. 





APPARATUS HEATING CABLE—TABLE LH 
No. 19 A.W.G. nickel-chromium resistance wire insulated with 040" 
of felted asbestos and covered with 4/64” waterproof lead sheath. 


Manufacturers of photographic developing tanks, dry print de- 
veloping machines, candy making equipment, soil heating cable 
kits ae other devices requiring controlled distribution of mild 
heat can use this easily shaped heating cable to advantage. 





ALL-ASBESTOS FLEXIBLE CORD—TABLE CA 


Sizes No. 10 to 18 A.W.G. with two or three conductors insulated 
with felted asbestos, covered with asbestos braid. Also in A.V.C. 
(asbestos and varnished cambric) constructions. 


This heat-resisting flexible cord is ideal for floodlights, blue- 
print machines, apparatus, high-wattage lighting units, etc., 

; which require a heavy duty, enduring cord. For moisture-resistant 
construction specify the A.V.C. type. Labeled cord with polarized 
conductors if desired. 





RHEOSTAT AND STOVE WIRE —TABLE A 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a heavy wall 
of felted asbestos and covered with a rugged asbestos braid finished in 
black, white or colors. 


For ranges, rheostats, furnaces, control panels, switchboards, or 
any electrical equipment that develops heat, or operates in dry, 
high temperatures, use this heat-resistant solid conductor wire or 
All-Asbestos Rheostat Cable, Table R, with stranded conductor. 


Ce re } i Noor 





600 VOLT A.V. C. MOTOR LEAD CABLE—TABLE L 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two walls of 
felted asbestos and a high-dielectric, heat-sealed varnished cambric 
insert, with a heavy asbestos braid overall. 


Make your products dependable with this motor lead cable. It 
is heatproof, fireproof, greaseproof, oilproof and highly resistant 
to corrosive fumes and moisture. Use it for coil connections and 
motor leads in electrified mining machinery, motors, electric 
locomotives, subway cars, etc. 


PERMANENTLY INSULATED ROCKBESTOS 
INSURES DEPENDABLE PERFORMANCE 





ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treatment 
requirements. 


If you make motors, protect them against heat-induced failure 
with class B windings of Rockbestos Magnet Wire. Leads of 
A.V.C. Motor Lead Cable will complete the failure-proofing. 


THERMOSTAT CONTROL WIRE—TABLE TC 


Sizes No. 14, 16 and 18 A.W.G. intwoto siz conductors with 12%, 
25 or 32 mil wall of felted asbestos insulation and cadmium plated 
steel armor. 


This multi-conductor control wire is widely used by manufac- 
turers of heat control devices as well as in low odin signal 
and inter-communicating systems. Its lifetime insulation and 
rugged armor will give you troubleproof control circuits. 


etc TEE 


600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 
Sizes No. 18 to No. 4/0 A.W.G. with varnished cambric and felted 
asbestos insulation and gray, black, white or colored flameproof 
cotton braid. 

Combine fire insurance and fine appearance in your switchboards 
with Rockbestos Switchboard Wire. It is absolutely fireproof and 
will not dry out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switchboard Bus 
Cable have the same fireproof and heatproof characteristics. 





600 VOLT A.V. C. POWER CABLE—TABLE E 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with laminated 
felted asbestos and varnished cambric, and an asbestos braid. Other 
constructions for service vollages up to 8,000. 


Use Rockbestos A.V.C. Power Cable for the internal wiring and 
ower leads of heat-exposed heavy electrical equipment and you'll 
add the selling point of guaranteed performance. 
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600 VOLT A.V. C. CONTROL CABLE 


In one to 19 conductors. Standard strandings A.W.G. No. 12 

19!No. 25 and No. 9 —19/No. 22. Other strandings furnished 

to order. 
Designed for use in equipment requiring a multi-conductor con- 
trol cable capable of withstanding high temperatures, this cable 
is widely used in the control systems of electric cranes manufac- 
tured for use in steel mills. The insulation is unaffected by hot, 
corrosive fumes, oil, or grease and has ample moisture resistance. 


Here are but 10 of the 118 standard Rockbestos permanently insulated wires, cables and cords, each one designed to withstand the de- 
structive action of heat, or heat with moisture, oil, grease, corre sive fumes and fire. These and hundreds of specials were developed 
in our efforts to make better wire for severe service in everything from rheostats to waffle irons. This willingness to tackle knotty 
wire problems is always at your service — just give us the details. For information on standard constructions write for catalog. 


Rockbestos Products Corporation, 
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768 Nicoll St., New Haven, Conn. 


Anticipate Your Requirements! 


R 0 C K B E S T 0 $ -the wire with permanent insulation 
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Briefly reviewed, on this and the following 
page, are recently published sources of de- 
scriptive and technical information as offered 
by various suppliers of 











essential materials, 





electrical and mechanical parts, equipment, 
motors, drives, controls, finishes, etc 





for in- 








tegration within complete products. 





FLUORESCENT LAMP BALLASTS. How ballast 


design and construction factors affect the performance and econ- 
omy of fluorescent lamp installations. Complete line of single 
and two-lamp ballasts for lamps rated 15 to 100 watt with instal- 
lation and operation data, outline dimensions and wiring diagrams. 
Ballasts for 4, 6, 8 and 14 watt lamps also included. 
Electric Co., Schenectady, N. Y. 


FLEXIBLE INSULATED TUBING. Extruded 


flexible plastic insulated tubing available in all standard sizes 
from 0.005 to 11% in. inside diam., in any length and a variety of 
colors. 





























General 

















Adaptable to a wide range of applications, such as 








radio, aircraft and automotive equipment, electric meter, signal 
apparatus, etc. 





Moisture-proof, with non-inflammable and heat 
resisting properties, high tensile and dielectric strengths as its 
outstanding characteristics. Surprenant Electrical Insulation 


Co., 84 Purchase St., Boston, Mass. 


NICKEL ALLOYS. Individual characteristics, mechanical 


properties and application information on 8 nickel alloys noted for 
their high strength and corrosion resistance. Tables of physical 
constants and available mill forms. Typical parts and products 
using these materials are illustrated. International Nickel Co., 


Inc., 67 Wall St., New York, N. Y. 
CONNECTING DEVICES. Listing of complete line 


of electrical connecting devices with general specifications—plugs 






























































and sockets, barrier strips, fuse mounts, terminal panels for inter- 
connecting requirements and other items. Howard B. Jones, 


2300 Wabansia Ave., Chicago, Ill. 


BRAZING ALLOYS. Two low temperature silver braz- 


ing alloys for making strong, durable, low cost joints between 
metals. Incorporate such outstanding features as low working tem- 
peratures, exceptional fluidity and small amount of alloy required. 
Illustrates numerous typical applications; explains the importance 
of proper design, how to figure shear depths, the right form of 
alloy, methods of heating, etc.; tabulates standard sizes and 


Handy & Harman, 82 Fulton St., New York, N. Y. 
DYNAMOTORS. Performance curves, specifications and 


dimensions of standard and fan-ventilated dynamotors for aircraft 
requirements, ranging in size from the smallest practical unit 
available which is rated up to 15 watt to the giant model capable 
of 850 watt output. For all receiver and transmitter applications, 
single or dual input, totally enclosed or ventilated. Pioneer Gen- 


E-Motor Corp., 5841 Dickens Ave., Chicago, IIl. 

































































forms. 



































































the basic parts of this flexible coupling which meets all the require- 
ments of continuous power transmission between misaligned shafts. 

















of heavy duty, heavy duty mill motor and light duty type coup- 
lings. American Flexible Coupling Co., Erie, Pa. 
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FLEXIBLE COUPLING. Floating center member with 


removable bearing strips connecting two flange sections comprise 


Engineering data, dimensions and maximum bores on several types 


Engineers, designers and executives to whom 
EvectricAL MANUFACTURING is made available 
each month under the controlled circulation 
policy of The Gage Publishing Company are 
invited to forward requests for copies of those 
bulletins of interest to them, directly to the 
manufacturer, at the address indicated. 


PLASTICS. Pertinent facts concerning the wide range of 
operations conducted by the plastics department of this organiza- 
tion. Covers each step from raw materials, development, design- 
ing and engineering, mold making, molding, to laminating and 
fabricated parts, industrial design, commercial policy, and presents 
in chart form the properties of molded and laminated plastics. 


General Electric Co., | Plastics Ave., Pittsfield, Mass. 
MAGNETIC PULLEYS. Construction details, weights, 


dimensions and capacities, and applications of improved, air-cooled 
magnetic pulleys designed to obtain the maximum magnetic range 
in field depth, uniformity and intensity. Magnetic pulley sepa- 
rator units are also discussed. Stearns Magnetic Mfg. Co., 


635 S. 28 St., Milwaukee, Wis. 


RESISTANCE WELDING. Fundamentals of resistance 


welding, materials to be welded and alloys for resistance welding 
applications are comprehensively discussed in the second edition of 
a data book on this subject. Spot welding tips, holders, recom- 
mended electrode materials; seam welding wheels, bushings and 
shafts; flash, butt and projection welding dies; alloys, their appli- 
cations and properties are described in a second publication offered 
by this manufacturer. P, R. Mallory & Co., Inc,, Indian- 
apolis, Ind. 


ALUMINUM REFERENCES. One of a series of serv- 
ice bulletins which lists 100 selected articles and booklets on 


aluminum of special interest to manufacturers of defense materials. 
Subjects under which these references appear include aircraft, 





alloys, aluminum industry, castings, heat treatment, machining, pro- 
tective finishes, welding, etc. Aluminum Co. of America, 


Pittsburgh, Pa. 


RESILIENT COUPLINGS. Designed to give complete 


protection to driving and driven machinery, various types of this 
all-steel flexible coupling with grid-groove design are described 
and illustrated as to features and applications. Available in 34 
standard sizes and 7 standard types for a variety of applications. 


Falk Corp., Milwaukee, Wis. 
TRANSFORMERS. Air-cooled units for power supply, 


voltage regulation, isolation of radio interferences, public address 
systems, etc., in many sizes and ratings to meet the needs of a wide 
range of product specifications. United Transformer Corp., 


150 Varick St., New York, N. Y. 
FLOAT SWITCHES. Small, compact, float switches for 


use in out-of-the-way damp places. Available in general purpose 
or explosion-proof case with enclosed snap-action mercury switch 
contacts to insure trouble-free operation. Complete specifications, 
illustrations, price lists, dimension and installation diagrams. Auto- 


matic Control Co., 1005 University Ave., St. Paul, Minn. 
VIBRATION ELIMINATORS. Engineering drawings 


of the different types of rubber-bonded-to-metal devices available 
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PORCELAIN INSULATION was never 


more suited to meet your requirements 


NOW .. 


and designers to consider the outstanding prop- 


. is the opportune time for engineers 


erties of this quality insulation material ...a 
material having such a wide range of desirable 
characteristics as to enable it to meet specific 
requirements under varying conditions. 
Whether you require one or all of porce- 
lain's inherent advantages — electrical resistiv- 
ity, ability to withstand thermal and mechan- 


ical shock, resistance to moisture absorption, 





FUME RESISTANT. . ALKALI AND 
ACID RESISTANT 


PERMANENT 


SPONSORED BY THE 


4 electrically, mechanically, economically 





FIRE RESISTANT . . 


FOLLOWING 





certain acids, fire, etc.—you'll find a type 
to do the job .. . electrically, mechanically and 
economically. 

Porcelain insulation is one of the very few 
products which are as yet, unhampered by the 
materials-scarcity trend prevalent throughout 
industry. Any of the manufacturers listed be- 
low will be glad to assist you with your elec- 
trical appliance and equipment application 


problems; write today. 





UNIFORM... SHOCK RESISTANT 


| 


SPECIAL ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


The Akron Porcelain Co 
The Colonial Insulator Co The 
Ilinois Electric Porcelain Co Nationa 


Imperial Procelain Works, Inc 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


Knox Porcelain Corp 


Porcelain 


New Jersey Porcelain Co 


5 
p 


roducts, Inc 


Louthan Manufacturing C quare D 


Company The Star Porcelain Co 


The Universal Clay Products Co. 
















to isolate vibration and noise in motors, compressors, ventilating 
fans and blowers, grinders and buffers, tabulating machines, etc. 
How to select the proper unit, table of characteristics, mounting 


methods. B. F. Goodrich Co., Akron, Ohio. 
BRONZE BARS. Completely machined, providing a saving 


of 25 per cent in weight, this bar bronze requires but a \;4 in. cut 










to bring to size. Cored bars in 329 sizes cover a range from '% 
x | in. to 734 x 10 in. Solid bars come in 29 sizes from % to 


6 in. Johnson Bronze Co., 570 S. Mill St., New Castle, Pa. 


RESISTORS. New types of resistors, in addition to the present 


line, based upon the construction principle wherein units are 






GARLOCK 


PACKINGS 


Help Keep em Kolbing 
ff The Peocuclion Line / 


From coast to coast and from Canada 







=. ee 


wound with wire that is continuously insulated by a special 
process with a uniform ceramic insulating material. These include 








a 5-watt, non-inductive unit, 50-watt inductive and non-inductive 
types, |20-watt, a line of ferrule end resistors in sizes from 10 to 
120 watt designed to meet Navy specifications, and an unusual 










mounting wherein small 10 or 15-watt sections can be ganged 
together to make up any desired number of tapped resistor sec- 
tions. Sprague Specialties Co., North Adams, Mass. 


CONNECTORS, SOCKETS, ETC. Compiled in three 


sections to simplify selection of the correct part for a given appli- 






to Mexico, American industry 1s 











depending upon the quality built 


into all Garlock products to help cation in the radio, electrical and aeronautical industries: cable 


aE 





connectors, sockets and receptacles, and ultra-low-loss insulation, 
including co-axial cable. Details regarding specifications and 
wiring instructions. American Phenolic Corp., 1830 S. 54 
Ave., Cicero, Chicago, III. 


CENTRIFUGAL PUMPS. Wide range of centrifugal 
pumps for handling capacities from 10 to 200,000 gpm. and for 
heads from 10 to 4200 ft. Applications, features, construction, 
sizes and capacities, and drive data for single and double suction 


maintain the high production sched- 





ules which our National Defense 






program requires. 


Tue GaRLock d Y 


PacKING COMPANY 


Paumyra, N. Y. Vi 


~ 7 re 






















In Canada: The Garlock (eet single-stage pumps, double suction multi-stage, open runner paper 
Packing Co. of Canada \ y, stock, and axial flow pumps. Allis-Chalmers Mfg. Co., Mil- 


Ltd., Montreal, Que. waukee, Wis. 


FELT DATA. New additions to the set of factual felt data 


sheets cover the topics Vibration Isolation with Felt, and Annular 
Designing and Dimensioning. The purpose of the former is to 
present basic information relative to the value of wool felt for 


































vibration isolation of machinery exerting pressure loads of less 
Sot than 50 Ib. per sq. in. The second bulletin is offered to aid in 
ee 49 ape - the selection of the proper felt to be used in connection with oil 
= ee ee os ~~ =; or grease-retaining and dust-sealing problems. American Felt 
» an glow afi: Co., Glenville, Conn. 


ee 


sm 





THERMOCOUPLES. Complete line of thermocouples 


~~ ‘ ii ae and accessories, lead wire, heads, connectors, plug and socket 


Fz +B a, — assemblies, insulators and protecting tubes with information on 
i ¢ — eee 
— > 


their selection. Temperature conversion and milli-volt tables, pipe 
and wire sizes, decimal equivalents, wire resistances, recommenda- 


ll 
¢ 4 ee é # 2 ae A 
_ oe , eo - — r tions for checking thermocouples and pyrometers, construction of 
/ 


el ie DOI arta aan: 


a 


‘Ged thermocouples, etc. Wheelco Instruments Co., Harrison 
— & Peoria Sts., Chicago, III. 





FLEXIBLE COUPLING. Features of design and con- 


struction, and ratings, dimensions and weights of a flexible coup- 
ling which compensates for parallel and angular misalignment of 
connected shafts, and permits free axial movement without setting 
up bending stresses or thrust on either shaft. Available in several 
types and in a complete range of sizes. Farrel-Birmingham 


Co., Inc., 344 Vulcan St., Buffalo, N. Y. 
IRON POWDERS. Production of bearings, gears, cams 


and miscellaneous parts from iron powders, in which briquetting 


SSS eee 


and sintering are the two chief operations, is discussed. Offers 
new design possibilities for improved performance, longer life and 
substantial production economies, and suggests a wide range of 
applications for which the physical properties of the material are 
suitable. Moraine Products Div., General Motors Corp., 
Dayton, Ohio. 


POWER TRANSFORMERS. Diverse forms, offering 


a variety of frame and mounting characteristics for open trans- 


types. Details regarding availability of different forms. Chicago 
Transformer Corp., 3501 Addison St., Chicago, III. 


| formers and a number of case dimension alternatives for potted 


ELECTRICAL MANUFACTURING, OCTOBER 194! 


CARB OW | cero: 
PRINCIPAL PROPERTIES 


Good electrical conductor. Low coefficient of friction (self- 
lubricating). Low coefficient of expansion (about one-half of 
mild steel). Does not oxidize readily in air (will stand tem- 
peratures up to 600° F. indefinitely). Will stand temperature 
up to 6000° F. in reducing atmosphere. Unaffected by strong 
alkali or acids. Can be made to any desired porosity (from 
high porosity to absolutely impervious). Can be combined 
with almost any metals in any desired proportions (standard 
metal mixtures contain from 10% to 90% copper, silver and 
iron). Transverse strength high or low (from 900 to 25,000 


pounds per square inch cross section). 


TYPICAL APPLICATIONS 


Brushes for all types of electrical machines. (Specified by over 
fifty manufacturers). Bearings — mostly guide and thrust. 
Contacts — all types. Seal Rings —for fluid drives, water 
pumps, steam process machinery, air operated clutches, ete. 
Packing Rings — steam turbines and pumps. Welding — 


electrodes and protecting plates. Molds — high temperature 
of all kinds. 


If you feel there is a possibility of using carbon 
in any of your products where you now use some 
critical material, or if you would like to improve the 
quality of your present carbon product, please write 
us to have our nearest representative drop in and 
talk it over with you—no obligation, of course. 


-eetering to those oses MMS 


where no metal is involved. INCORPORATED 


1909 NOBRAC STREET, ST. MARYS, PENNA. 
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QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 48 years—always maintaining a quality and 
a performance unexcelled by any other motor. 


EUS ea 





A] De ih) re DEPENDABILITY 
ACCURACY —STYLING 


ECAUSE your modern manutacturing methods demand new high 
B standards in Dependability, Accuracy and Styling, DeJur-Amsco 
is ready to meet them wherever electrical meters are used. 

DeJur Dependability is assured under all operating conditions, because 
twenty years of precision manufacturing experience stands behind the 
name DeJur-Amsco. Meter Accuracy, that safeguards your equipment 
and meets the exacting requirements of your customers, is a watchword 
with DeJur-Amsco — always maintained within close tolerances by 
precise laboratory methods of control. You will also find DeJur-Amsco 
design and production facilities are geared to flexibility in Styling. 
Whatever your meter requirements—whether industrial, elec- 


trical or if you have an instrument problem, write or wire 
Dept. EM51 today. New Catalog I-21 now available. 


DeJurfmsco (or 


——A__} 
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GIVE YOUR PRODUCT A 


NEW WRINKLE 


“*FACTAL’’ 


W uerner developing new products or improv- 
ing old ones, an important part of any design 
procedure is the selection of a practical finish. 
Electrical manufacturers whose products are dis- 
played here, and many others, have selected 
WRINKLE FINISH. The reasons: WRINKLE is 
economical — it covers an entire surface, hiding 
cracks, seams or blemishes, with a one-coat appli- 
cation; WRINKLE dries quickly into a hard, durable 
protective finish; WRINKLE adds eye appeal and 
attractiveness to any product. So, add a WRINKLE 
“facial”? to that new or improved design specifi- 
cation sheet and give your product the ‘“‘front”’ it 
deserves. For the name of your nearest New Wrinkle 
manufacturing licensee, write for the current issue 
of *“‘New Wrinkles in Finishing.” It tells what 
others are doing with WRINKLE. 


NEW WRINKLE INC., DAYTON OHIO 


U. S. Patents 1,689,892: 1,732,661: 1,831,323: 1,864,763: 1,878,316: 1,883,408 

1,800,504: 1,030,013: 1,050,417: 1,000,104: 1,070,191 I,050,3090: 1,001,527 

1,001,528: 2,037,331: 2,060,252: 2,077,112 2,124,703 2,154,054: 2,230,307 
vf 


2,236,308: Des. 88,001. Other patents pending. Canadian Patent 311,503: 311,504. 
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ROGAN 1; READY ‘or 


PRODUCTION 









opt. 


*AUTOMATIC COMPRESSION 


SINGLE REVOLUTION CLUTCH 


A completely automatic clutch for intermit- 
tent and positive drive. Its accurate control 
of mechanical movements has won for it the 
acceptance of industry for cutting, punching, 
and packaging operations—wherever fully 
mechanical action is essential. 














* Time is short — but there's no real problem involved 















in getting delivery of hi-grade molded plastic parts to x. THE 

SPEED YOUR DEFENSE PRODUCTION. At # WRITE TODAY 
Rogan Brothers, you can get —— —. ILLIAR D Tolearn how Hilliard 

and design advice — expert mold making — and any will adapt this clutch i 
quantity . uniform, durable parts produced 2 S Q Cc RPORATION in YOUR sinitalie. 2 
battery of automatic compression molding 
machines, parts that come through government inspec- | Ee Address: Dept. E-10 
tion with colors flying. OVER-RUNN ING—FRICTION—SLIP—CENTRIFUGAL E 
PRODUCED TO MEET EXACTING @ 


SPECIFICATIONS IN A WIDE 
VARIETY OF FORMS .. . FAST! 


Long runs or short runs — complex or simple — we 
are ready to mold your Handles — Knobs — Dials — 
Switch and Instrument Housings — Bases for Electrical /aa~ 
Units — Lens Holders — Sockets — in fact any shape (efe) » 
plastic part (5’’ Max. Dia. by 2” H.). Try Rogan ‘} 
service. Find out how automatic compression 


molding by Rogan increases output at less cost per 
piece part. 


“AUTOMATIC COMPRESSION MOLDING & ne = 
OFFERS THESE BIG ADVANTAGES: Relays - Relays - Relays 


FOR DEFENSE! 


Every department in the new G-M Laboratories plant 
is keyed for Defense. Below is pictured a brand new 
and better Relay now being produced in quantities to 
further the National Defense production Program. If 
you are engaged in Defense production and need relays, 



































@ Quicker deliveries assured at lower cost because 
fewer cavities are required. 

@ Parts possess uniform physicial properties with 
close tolerances because all molding operations 
are automatically timed to split-seconds. 

@ Big savings on materials because each charge of 
power is measured off automatically. 


@ Big savings on molding time and molding labor. - re 





or any other *G-M product, write or wire for infor- 


Automatic operation lowers piece-part costs. * Other G-M items include Phototubes, Phototube 

7 . . Equipment, small and miniature Meter Movements, 

@ Automatic molding lends itself to short runs or Exposure Meters, Sensitive Instruments, 
long runs equally well. Setting-up or change-over 

is but a simple operation. 





Stepping Relays, Sensitive Relays and 
CGalvanometers. 


Cut Lettering and Marking Costs with New G-M Relay Type “J” 
““ Deep -Relief’’ BRANDING by ROGAN I—Low weight, small size, rugged con- 


struction 
Save on molds and die costs. Let us fuse the lettering or markings on your . . P 
plastic products via Rogan's ‘‘Deep-Relief’’ Branding. Clear — clean — Designed to withstand high acceler- 
sharp — it's the quick method that helps speed defense work. ation and aircraft vibration 


te 


FREE — Engineering and design advice gladly given. Write Suitable for use at high altitudes 





Satisfactory under conditions of high humidity 


ROGAN BROTHERS 


180 North Wacker Drive Chicago, Illinois M LABORATORIES 


~t — 


4310 NORTH KNOX AVE. CHICAGO, U. S.A. 
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A a battleship stands guard on the surface of the sea, so do EGYPTIAN 
FINISHES stand guard on the surface of your product. 


EGYPTIAN FINISHES have been doing a fine job of surface protection on 
thousands of products for over a half century. As a result, they have come 


to be recognized as a standard of comparison wherever finishes are used. 


The complete EGYPTIAN line includes all types of standard finishing materials 
. . colors, clears, air-dry, bake . . . spray, dip and brush. 


We would be glad to tell you more about EGYPTIAN FINISHES. 


THE EGYPTIAN LACQUER MANUFACTURING CO. GME 4 


ROCKEFELLER CENTER NEW YORK 






Denial a Ee ee eee 
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KEYSTONE 
METAL-GRAPHITE BRUSHES 


FOR UNSURPASSED EFFICIENCY 
ON LOW VOLTAGE GENERATORS 
AND SLIP RING APPLICATIONS 


In all types of electrical equipment — from small frac- 
tional horsepower motors to large 40,000 ampere 
homopolar generators — Keystone Metal-Graphite 
Brushes have proven their efficiency and dependability. 
Because of their high current carrying capacity they are 
particularly suitable for use in low voltage generators 
and in rotary converters. They are made with shunts 
moulded directly into the brush — a perfect connection 
that will not work loose. 


We also make Carbon and Graphite brushes for standard 
voltage applications. Write today for Catalog K-15 
containing information and prices on all types of 
Keystone brushes. 


FENWAL THERMOSWITCH 
SELECTED FOR /? 


QUALITY IN 
SPECIAL PORCELAIN PARTS 


@ Our job is to produce Special Porcelain 
Parts to meet the customers’ individual 
requirements. We are doing just that, 
satisfactorily and economically, for many 
exacting buyers. Send us your inquiries; 
no obligation. 


AKRON PORCELAIN CO. 


Akron, Ohio This rugged, compact heat control 
has been recently selected for its 
“extreme sensitivity’ by a prominent 
manufacturer for incorporation in 
his tankless water heaters. It features 
a 1-1/10° differential and there is 
practically no Thermal lag. Perhaps 
this precise dependable Thermo- 
Responsive Switch is the answer to 
your heat control problem. May we 
tell you more about it? 


IT 
ry 10 MAIN STREET 
ASHLAN DagMASSACHUSETTS 


Ll 
UL 


Ml alte C Les aa Ha) 1D JI Z YI, I 
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We were a BIG HELP 


to Jones on his order for 


BOMB HOISTS 


Manufacturer Jones ordinarily makes nonmilitary products. 





But a few months ago he got a contract to build bomb hoists. 
These hoists called for motors in fractional-hp frame sizes 
rated 114 hp (intermittent service), with rigid maximum weight 


specifications. 





* * * 













Where to get motors meeting these requirements? Fortu- 
nately Jones had heard of some of the accomplishments of 
General Electric fractional-hp motor engineers. So he called 
us. Our engineers studied the requirements and then furnished 
a motor that was exactly suited to the job—a motor that 
met all the desired performance specifications and yet was 


well under the weight limit.* 











Aircraft bomb-hoist motor Aircraft turret motor Aircraft amplidyne set Dynamotor for aircraft radio 


With a staff of well trained engineers, ex- ment for your defense products. Whenever you 

cellent facilities, and great plant capacity, need motors, a few or thousands, we can serve 

General Electric can be of real help in supply- you well. Call the nearest G-E office, or write 

ing you fractional-hp motors and similar equip- direct to General Electric, Schenectady, N. Y. 
TT *This is a true story of General Electric service, although Jones is not the real name of the manufacturer. 


GENERAL & ELECTRIC 


700-47 -8260 
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xa SELON 
RANDALL BEARINGS 


are mobilized for defense 


Cut-away sections of a 
few of many styles of 
Randal! Bushings 


% All over America... under 
every condition Randall Bush- 
ings guard your equipment 
against bearing failure. Rely on 
them for consistently quiet, 
trouble-free, low-cost oper- 
ation. Machined grooves per- 
manently filled with porous 
lubricating graphite provide, 
and also retain, lubrication. 
They act as capillary wicks 
when used in connection with 
oil reservoirs, and provide con- 
trolled, proper and efficient 


lubrication to the shaft. 


Randall self-aligning 
self-lubricating 


Pillow Blocks 


One-Piece Steel Housing 
Pillow Block 


% Always on duty, Randall Pillow 


Blocks are a modern home-front 


defense against bearing troubles 


your assurance of a quiet, 


economical lifetime of trouble-free 


service. 


Universal Pillow Block 


% Write today for helpful, free cata- 
logs of bushings and pillow blocks. 


RANDALL GRAPHITE PRODUCTS CORP. 


Dept. 1015 609 W. Lake Street Chicago, Ill. 


206 


See this self-locking nut 
...in many variations of 
type and size...at the 
NATIONAL METAL 
EXPOSITION 


» Write for Catalog 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD ° UNION, NEW JERSEY 


ya tele Cr Le 


= NUTS 


MERCURY 
SWITCHES 


Ta <t-)T 


Assure Accuracy, Positive 
Operation and Long Life 


Tilting Type 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above, operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make’’ and “‘break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. e CHICAGO, ILL. 
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Hees a glimpse behind the scenes at the 
of the hundreds of whirring 













° ay 
Aa Accurate plant of a few 
SPRINGS 1k machines and lightning-fast fingers that are fighting 
WIREFORMS Ds time day and night to give you springs when you need ae 
iy S them. It’ mbination f spee ecision d i 
STAMPINGS * o S om inatio « speed, precision. care an BY 
ys efficiency, with never an idle spot oF moment. ae 
\ a Oe 
* x4 ee 
he it’s a juggling of time, material, space: men and A 
ee machines. it’s the reason why you can count on ? s 
Lore 1 . . Se 
| Accurate $ delivery promises: vy 
Re re 
Ne Come to Accurate for springs, wireforms and stampings. ay 
pei ; ; 
3 You'll see what we mean. Oe 
aS %. AS 
a 3 
ee 
as 
af % 2 
- uF ' 
. or 
3817 W. Lake St. Say 
Chicago, IHinois. ®, 
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STANCOR HEARING AID CHOKES AND TRANSFORMERS 


ere ia TM TTT er 
| = 3 


INDUCTANCE 


DC RESISTANCE 
(Approx.) 


(Approx.) 
48 Heneries | 1900 Ohms 
70 Heneries | 5000 Ohms 
30 Heneries | 2500 Ohms 
40 Heneries 


S rancor's ability to make all sizes of transformers is well exemplified by 

its successful manufacture of very small hearing aid chokes and trans- 
formers. Precision built—they provide high impedance and excellent frequency 
response. They are chosen as standard equipment by leading hearing aid 
manufacturers. 


STANCOR’S facilities are devoted to the manufacture of a broad range of 


transformers of every size and type to meet the degree of exactness demanded 
by present day application. 


3700 Ohms 


You are invited to write or wire us regarding your specific requirements. 


mee U BUY l stacy 


° CORPORATION e 
1500 NORTH HALSTED STREET. 


All four chokes were designed to work with 
approximately .5 M. A. DC in winding and each 
has a Q (Quality Factor) of 5. They have been 
designed to work with most of the miniature tubes 
available today. 


STAN OR 


SIPIRIN GS 
ZL, 


| [FOR EVERY MECHANICAL NEED] | 


. CHICAGO 


Gear S p.ecialties 


SPURS — SPIRALS — BEVELS — WORM GEARING 


(14 to 96 D.P.) 





With considerable experience and ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 


Re ig 


COIL SPRINGS FLAT SPRINGS LOCK SPRINGS 


a) Oh lial 81.) as) 
SNAP RINGS Spoe ea bs 


mm 


We make springs from every type of wire 

up to and including three-eights diame- 

ter. We pledge rigid adherence to your 

specification. Get our quotation on your 
next job. 


AMIERICAN GPRING 


AND MANUFACTURING CORP. 
Holly, Michigan 


While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 


ras Specialties 


GT. Ro: Re 
ie. 


Ph. HUM. 3482 


2650 W. MEDILL AVE. 
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Available to aid Defense by producing 


molded plastic parts 


If you are producing for defense, you will 
probably find our big plastic molding plant of 
immense help in speeding up and increasing 


Our plant is one of the largest in the country, 
capable of producing parts of any type, shape and 
size, even the very largest. All operations, in- 
cluding making the molds, are done under our 
own roof. We have much to offer the manufac- 
turer seeking to supplement his own capacity 


production efficiently and economically. It is 
being found that many parts hitherto made of 
materials primarily required for defense can be 
even better produced in molded plastics. 


and increase defense production. 


Send us samples of parts and let us discuss 
the possibilities with you, without obligation. 


Phone Office Nearest You: 


CHICAGO ..... Phone Central 8432 
DETROIT .... Phone Madison 2146 
PHILADELPHIA . Phone Camden 2215 
NEW YORK . Phone Longacre 5-4107 
INDIANAPOLIS . Phone Lincoln 6317 
MILWAUKEE . . 
ELYRIA 


The GENERAL INDUSTRIES Co. 


MOLDED PLASTICS DIVISION 
OLIVE AND TAYLOR STREETS « ELYRIA, OHIO 


LU 


- - Phone Daly 4057 
Phone 2238 
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900 
Remember 


the Number — 


ACME VARNISHED CAMBRIC 
WITH 


HEAT 
RESISTANCE 


Sd 


“ACME 900” is definitely a new develop- 


ment in black varnished cambric. It will 


withstand much more heat than any of the 
regular cambrics. At the same time, it has 
excellent dielectric, insulation resistance 
and physical strength. Nevertheless, the new 


cambric is offered for prompt shipment at 
NO ADVANCE IN PRICE 


This new product was developed in the 
Acme laboratories to withstand the higher 
temperatures of modern designs in motors 
and in other electrical equipment. It is 
still, of course, Class “A” insulation, but it 
is on the high side. 


It has been thoroughly tested from all 
angles and carries the usual Acme Quality 
Guarantee. 


No. 900 can be supplied in black in rolls of 
standard widths and in tape of standard 
thicknesses. We shall be glad to send 
samples for test, and without the slightest 
obligation. 


The Acme Wire Co., New Haven, Conn. 


Wire 


PRODUCTS 


VARNISHED INSULATIONS=—MAGNET WIRE—COILS 


WHY USE SPEED REDUCERS: Speed reducers are com- 
pact, have a fixed speed reduction, provide a practical, re- 
liable method for obtaining slow speeds from efficient, high 
speed motors WITHOUT the use of chains, sprockets, belts, 
pulleys, unsightly gearing or line shafts. 


WHY USE JANETTE REDUCERS: Janette is one of the 
very few companies who build BOTH motors and gear boxes. 
Janette motors are designed especially for use with speed 
reducers which are built complete in our own factory. There 
is no divided responsibility for the performance of the 
gear box or motor. 


BULLETIN 22-25C HAS 100 PAGES OF PRICES AND 
INFORMATION—MAY WE SEND YOU A COPY? 


MPT ToIomlinnWinvonlanWimeultinttrg 


556-558 West Monroe Street Chicago, Hl U.S. A 


A BALLAST TUBE FOR AUTOMATIC 
REGULATION OF CURRENT AND 
VOLTAGE ° 

CURRENT CAPACITY —.050 to 10 AMPS. 
INEXPENSIVE, SIMPLE, COMPACT. 


Seat 


A DELAY RELAY AS LOW AS 25¢ @ 
DELAYS AVAILABLE UP TO 60 
SECONDS ¢@ HERMETICALLY 
SEALED ¢ SIMPLE, COMPACT. 


Making 
Regulators 
Since 1922 | 


PROMPT DELIVERIES 
Send Us Your Problems 


AMPERITE (Cid Eun 561 BROADWAY, NEW YORK, N. Y 
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Lets get some /Za//7y into those 
alry- -cleveloped f prints 


(ee 8 & 
| g 7 
* o 


SHARPER lines WHITER backgrounds TOUGHER stock 


‘It’s a great process if the prints looked 

























CHECK THESE “SPECS” 


@ White backgrounds with all lines 
in deep contrast. 


better’’— you’ve probably said that to yourself 
about ‘“‘dry developing.”’ Well, VAPOpaper is 
the answer. Now you can get ammonia @ Crisp detail in fine lines. 


vapor prints with pep. With this brand new © Two speeds—regular and fast. 


° ° * 1 ST ; 
product, its new paper body, and a new kind ee 


of sensitized emulsion you can get red line Get your free trial NOW 


or blue line prints that are needle-sharp and 
P . : Prove it at our expense. Just give your POST 

clean as a whistle. No more faded out thin ae 

man the Serial Number of your developing 


lines, no more dirty white or cloudy back- = Machine and ask for pro PEP-UP Deo, 
grounds. Just first class prints every time  'REE tial supply, or | 
send to Frederick ¢& 
Post Co., Box 803 ¢ 
heavy and fine, in deeply colored contrast. Chicago, Illinois. 


Another Production Booster by POST 


PHONE OR WRITE YOUR NEAREST POST DEALER 
Boron octet: 


INSTRUMENTS e » EQUIPMENT ¢ BLUE PRINT PAPERS e KINDRED SENSITIZED PRODUCTS 


with cleaner white backgrounds and all lines, 















Atlanta—Ge x Blue Print Co. Houston—Gulf Blue Print Co. 

Shatiegion—f ; A. Head, Inc. Indianapolis—iIndianapolis Blue Print & Litho Co. 

Boston—Boston Blue Print Co. Jacksonville—A. R. Cogswell 

Pea Buffalo Blue Print Co. Kansas City—Western Blue Print Co. 
icago— Frederi k Pos t Co. Knoxville—Sehorn & Kennedy s : ton at 

“ Ho s Inc. —_ és Los Angelee—McKinney Blue Print Co. aes ie Printing Co. 
incinnati City Blue Print Co. Memphis—Service Blue Print Co. i “Racans . Pri 

Cleveland The City Blue Printing Co. Milwaukee— Fre derick Post Co. of Wis. Ss. Sate peatine Bhan Pdat 6 Ehate Copy Se 


Salt Lake City—Salt Lake Blue Print & Supply Co. 


Dallas—The Rush Co. New Orleans—Southern Blue Print Co. Seattle—Kuker-Ranken, Inc. 


Dayton—Gem City Blue Print & Supply Co. New York—John R. Cassell Co., Inc. 


Tampa—Office Equipment Company 
Denver—H. R. Meininger Co. Reproduction Print Service, Inc. Toledo—Toledo Blue Print & Paper Co. 
Detroit—Frederick Post Co. Oklahoma City—The A & E Equipment Co. Tulsa—Triancle Blue Print & Supply Co. 
Fort Wayne—Fort Wayne Blue Print & Supply Co. Omaha-—Standard Blue Print Co. Washington, D. C.—R. E. MacMichael 
Fort Worth—Majestic Reproduction Co. 


Philadelphia—Philadelphia Blue Print Co. 





Wichita—City Blue Print Co. 
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This 


Toggle Switch 


Has Baker 


FINE SILVER 









Contacts 











BARCOL 


SHADED-POLE INDUCTION 


MOTORS 


/ 
in AUTOMATIC SENDER / / 


for Punched Code Tapes 


Gardiner-Levering Company sup- 
plies automatic senders and tape 
pullers for radio and telegraph 
transmissions, and for code prac- 
tice and instruction. In several 
models (Type J shown) Barcol 
Motors furnish the motive power, 
delivering a steady pull at uni- 
form speed and performing de- 
pendably for long periods of 


LALLA 





continuous service. Gardiner- 
Levering, on the basis of several 
years experience, have expressed 
themselves as well satisfied with 
the performance and reliability 
of Barcol Motors. Data on the 
various types and sizes of Barcol 
Motors will be forwarded 
promptly on request. Maximum 
capacity is approximately 440 h.p. 


a 
ROCKFEFOR 
ee 


Y 
D 
$s 





HEN you throw a little toggle 

switch, you expect results just as 

you would with one of its larger 
brothers — that’s what switches are for. 
Reasoning somewhat along this line, 
Hart Manufacturing Co., of Hartford, 
Conn., have equipped theirs with Baker 
fine silver contacts, thus making it a 
very much up to date and very reliable 
electrical device — and the first toggle 
switch to have this feature. We feel 
proud that our product is identified 
with it. 


We are headquarters for anything you 
may need in contacts, whether of plat- 
inum, palladium or alloys of these 
metals; silver, gold or tungsten. If you 
need contacts either for heavy or light 
duty, consult us before you place your 
order. Very probably you will find it to 
be to your advantage. 


BAKER & CO., INC. 


113 Astor St., Newark, N. J. 


NEW YORK SAN FRANCISCO CHICAGO 





HAVE YOU DEFENSE WORK? 


Let’s Get Together 
On a Sub-Contract 


lf your defense product contains screw 
machine parts, let us make them for 
you on sub-contract. This plant is 
admirably equipped to produce, with 
speed and accuracy, screw machine 
work in steel and non-ferrous, with 
special ability in aluminum. Let's get 
together! 


THE NEWTON MFG. CO., 12 Riverside Ave., Plainville, Conn. 


“NEWTON: 
SCREW MACHINE PARTS 





(SEPARATE OR ASSEMBLED) 
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ee 
MIXING CONTROL 
provides scientific gaug- 
ing and processing of tested 


ingredients. 





* % 4 ° 
FORMULA CONTROL 
insures the selection of J 

proven insulation ... one best 
suited to specific needs. 












FORMING CONTROL 
by steel die method in 
- heavy presses means precision 



















} ' parts no matter how intricate. 
| : 4 FINISHING CONTROL 
offers absolute uniform- 
DO YO U G U A RA NTEE ity through mechanized pro- 
cedure..color glazing a feature. 
THE HEATING ELEMENT? 
GOOD HEATING APPLIANCES and apparatus need the kind of insurance 
provided by ELEMITE .. . the insulation with 5 POINT control. Adds 
nothing to your costs but definitely enhances market value of your product. 
Clean, smooth and rugged, ELEMITE withstands thermal shock .. . reflects 
rather than absorbs heat. It is wear resistant ... has a hard, tough surface. 
ELEMITE is precision formed in the most intricate shapes to exact dimen- 
sional specifications . . . in small quantities or large. 
FIRING CONTROL, 
ELEMITE is formulated in several grades to meet the varying through these latest auto- 
ig needs of industry. Louthan Engineers will gladly prescribe matic kilns, furnishes the final 
for specific needs .. . furnish cost estimates... provide testing key to dependable refractories. 
‘ samples, without obligation. 


5 The LOUTHAN MANUFACTURING COMPANY - - East Liverpool, Ohio 
ie NEW YORK Ceramic Specialists Since 1901 LOS ANGELES 
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Is this what 
you want in 


MAGNET 
WIRE? 





Quality insulation 


...economy? 


Plain and Yes, these are a few but, as 
Heavy a specifier, you might also 
Enamel : sla A 

want the highest conductivity possi- 

Formvar ble; adaptability for winding; resis- 

Nylon tance toabrasion, chemicals, impact, 

Cotton compression, etc. One or all of 
Covered these factors could play a vital part 
(Round, in the performance of your product. 
Square, 

Rectangular) 


Essex Wire Corporation has long 
specialized in magnet wire prob- 
lems. A wide range of types and 
insulations are available to meet 
your needs. Consult our engineer- 
ing staff today — you assume no 
obligation. 


Paper Covered 
Silk Covered 


Cellophane 
Covered 


Glass Covered 


Litzendraht 


ESSEX WIRE CORP. 


MAGNET WIRE DIVISION 
FORT WAYNE INDIANA 


PRODUCTS 


Sales Offices & Warehouses: *Stocks Carried 
*ATLANTA *BOSTON *CHICAGO CLEVELAND DES MOINES *DETROIT 
*LOS ANGELES *MINNEAPOLIS NEW YORK *PHILADELPHIA *ST. LOUIS 


...ease in handling —_ 


In the entire history 


of the electrical industry there is no more sensational 





success story than the position attained by Simpson 
instruments in less than five years. 


Behind this success is the advanced construction and 


extra value of Simpson instruments .. . 


and behind 


the instruments is the experience that reaches back to 
the days when Ray Simpson and a group of associates, 
who are still with him, maintained the high standard 
of Jewell instruments throughout their long and suc- 


cessful career. 


The recognition of Simpson value, and the require- 
ments of the defense program, have momentarily taxed 


even 


5200 Kinzie Street 


the greatly increased facilities 
Simpson plant. 


the new 


But today we reaffirm the pledge we 
made when Simpson instruments were first announced 
—to build ever greater value in panel instruments and 
radio testing equipment. 


SIMPSON ELECTRIC CO. 


OTTar es ba: 





In national defense and im- 
dustrial production, seconds 
can spell success or failure. 


Regardless of the type of 
machinery or equipment 
you manufacture or design 
—the timing control unit 
you choose for ‘‘designing- 
in’’ purposes MUST be 
accurate. There can be no 
half-way measures, where 
timers are concerned, no 
approximates, no_ hit-or- 
miss... 


The Timer Must Do The Job. 


Our engineers are fully 
aware of their responsibility 
to industry and to the 
nation. INDUSTRIAL 
TIMERS are vital in our 


line of defense. 
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Chicago, Illinois 4 







INDUSTRIAL TIMER 
CORPORATION 


109 EDISON PLACE e NEWARK, N. J. 


| aaa Te) 


a hn as 


PHOSPHOR BRONZE 


eee 


- ne “Selina friend’ 


to the designer is Elephant Brand Phosphor Bronze. Exposed to acid 
waters, corrosive fumes and moisture, this very strong yet elastic material 
fully supports your judgment: IT WILL NOT CORRODE! In fact, it 
even improves with age. If you're designing for the future, it will pay 
you to consider this versatile metal. It has hundreds of uses in the 
electrical field; potentially, hundreds more. 


ELEPHANT BRAND Ht MIL A TIETISGG 


Sine vplcte handbooks 


PHOSPHOR BRONZE 


SHEETS, RODS, WIRE, ROPE, INGOTS, CASTINGS, BUSHINGS 
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SELF-STARTING SYNCHRONOUS MOTORS FOR 


TIMING APPLICATIONS. ANY SPEED FROM 450 
R.P.M. TO 1 REV. PER MONTH. 


SPECIAL MOTORS:—WITH FRICTION, FOR RESETTING; 


BRAKE, FOR INSTANT STOP; SHIFT, FOR AUTOMATIC 
RESET; REVERSIBLE. 


SPECIAL GEAR TRAINS 





FLUCTUATING i NSTANT 
\y ye 
fat a 





Whether it's 1 VA for ani 10 
Rien tes Wh 1 an instrument or 
bove 200 VA. KVA ~S production line—here’s con- 
i From 20-200 VA stant, stable voltage for you at all times, 
' R even though the line veltage varies as 
2 much as thirty percent. 
, 0% over ayeat 250, ! Up to 15 VA. They are fully automatic and instantaneous 
Production gains ors as high as 372 “0 : in operation—have no See parts—re- 
Produce in man ho ressive’s quire no maintenance—an are self- 
incres ight the story of ee unprece- ; . protecting against short circuit. 
— hig date, in Me et fastenings that wens ver. a € ee CONSTANT 
mand for accu ; all costs. } TRAN MER into your 
dented ee at and stay tight at a de : product, or saeape 
must set UD . production under io * duction line or laboratory and know that 
Tith three - fifths of mt ye are * working - . every test will be made under identical 
= . ove priority —— Se > ¢o fill the  . : line conditions. 
efe 2ad of ste : > z 
; full hea 
behind @ 


Coie Z \ Compact—economical. Standard designs 
of a ‘ _ , are available, or units can be built to 
orders 7 : : : your special specifications. 
7 » > ee 7 y Bs \ 


_.. while the OFS, = SOLA ELECTRIC COMPANY 
to DO OUR BEST AR OGRESSIVE!3 ; po | 2525 Clybourn Ave., Chicago, Ill. 
is greatest --- an s as they arise. - Ask 


aaa SOLA 
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Prevent FATIGUE 


AND CONSEQUENT FAILURE 
OF MECHANICAL EQUIPMENT 


ly isolating vibration uth LORD sven 





Bro logical method of preventing failure of mechanical equipment due 
to fatigue is to control its cause—vibration. This can be done simply 
and efficiently by suspending the entire assembly, or the portion that pro- 
duces the vibratory forces, on Lord Bonded Rubber Shear type Mountings. 


Because the rubber in these mountings is stressed in shear when 
-_ under load, they are soft in the direction of the vibratory thrusts and 
a extremely stable in other directions. Thus, in a flexibly mounted instal- 
iJ 


<4 


lation, the forces generated by the vibration are dissipated by the slight 

movement of the equipment on the mountings, rather than being ab- 

| sorbed in the machine elements as in the case of a rigidly mounted 

assembly. It is well known that vibratory stresses within machine 

: elements ultimately cause crystallization of the metal and eventually 
10 result in fracture. 





a Vibration Control— 
— Lord Bonded Rubber Mountings are made in two types: Plate an authoritative treatise 


Form for supporting loads from a few ounces up to 300 pounds; and ae Pe ater 
Tube Form, such as used in the above printing press installation, for 


ii C ; ; . isolation and other data 
self- loads up to 1500 pounds. Experienced Lord Vibration engineers are of use to design engi- 

a available for consultation on the proper vibration control program neers. Write for your 
ANT : f Bulletin 104. 
nad for your equipment. —= 7 


ntical 


= LORD MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 332 S. MICHIGAN AVE., CHICAGO 4937 LACLEDE AVE., ST. LOUIS 


\m? aa ——s, 
{ 7 ~~ D 
aes BONDED 8) a 


SHEAR TYPE 


; VIBRATION FRACTIONAL H. P. 
PLATE FORM MOUNTINGS BB elt halt iciciae TUBE FORM MOUNTINGS FLEXIBLE COUPLINGS 


Ives eer eee 
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LET’S WORK THIS OUT TOGETHER 


ncy, we will gladly 
- » this state of emergency, we “il 
During to you our over 65 years of molding 
oy . 


of off confused thinking saath 


oe avail e 
have upset make av ailabl 
es a t 


Pe a rreat de 
there s a gre If you feel you 





Today, have a good ree 


1 prioriti 











7 . ages ant sxperience. ; -e, Our 
about plastics. Shortages an ‘n@ routine, have experient . “4 in touch with us at once. 
7 : bout to upset manufacturing F have using plastics, & ue roblems and study 
or are snow amble for replacements— 1a neers will analyze your P abations 
caused a wild scram” r,ever before. a ions. Our impartial recommends 

aus e 10ons. 


. « ° Ss © $ I , a | 
focused attention on plastics as ail a a , 
Plastics are not the magic al 
init astics can ¢ 
es plastics ca 

foolish to use t 
experienced je 
he right solution—the 


dly. 


iswer to all the prob- 
lo the job better— 
hem. And 


.d experience 4 
re based on unequalle d experiel 
are : qui 
i ac “3. 
manufacturing facilitic 
For years we've enjoyes 
‘* 7e say it ca 
“tough” ones. lf we say 





lems. In some cas 
ases it would be 





ia reputation for crack- 
n be done, we 





in other ¢ 
if plastics are 
st be used to giv 


idgment 






indicated, ing 
e you t can do it. 


h into plastics blin 











mu : 
first time. Don't rus 


Since 1876— AUBURN BUTTON WORKS, INC. 


AUBURN, N. Y. 


Custom Molders of 


BAKELITE LUCITE PLASTECELE 

BEETLE St aaa POLYSTYRENE 

DUREZ PLASKON RESINOX 
TENITE, etc. 


COMPRESSION MOLDING «+ INJECTION MOLDING 
MANUFACTURER OF PYROXYLIN SHEETS & RODS 


PINCOR : 
ROTARY CONVERTERS ih recriiers 


ARE TAILOR-MADE 
TO YOUR SPECIFICATIONS 


*L = 













B-L Rectifiers are engineered 
individually for your current sup- 
ply needs; be it battery charg- 
ing or any other application to 
convert A.C. to D.C. current. 


More Power To You- 
For The Same Money 


For value in power supply equipment, you can't go wron 
on PINCOR. And a? PINCOR values are PINCO 


? aay Converters. available in ratings from 40 V.A. to Let B-L engineers assist you. Use 
5 K.V.A. Low in first cost—inexpensive to maintain—dur- 


thei i i i 
able beyond all normal demands—PINCOR Converters ~_ long eee wn" solving 
are truly economical. Specify them for the operation of sep Bn ge problems like yours. Write for 
radios, coin-machines, power amplifiers, gaseous signs. complete information. 


Write or wire for catalogue! 
PIONEER GEN-E-MOTOR THE BENWOOD-LINZE CO. 


Engineers + Manufacturers 


CHICAGO, ILLINOIS 
Export Address: 25 Warren Street, N. Y.. N. Y 
eRe Rate er as sells Bo 1807 Locust Street St. Louis, Mo. 
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BARRIR SIO 
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C\ tec hh CKPIKIGFO 
sk ou // | th 






















| 





ERG, / 


CORNS CURED 
/ /TEETH DRAWN / 
pte BLOOD LETTING 


a te SHAVE-HAIRCUT | 





oe 


when the local barber served as dentist, barber and general 


practitioner. Specialization in the sciences of dentistry and medical practice 





forced him to become a specialist, - a specialist in the field for which he was best 
equipped, - barbering. INSTRUMENT RESISTORS COMPANY specialize 
in random windings and wire wound resistors exclusively. The production of 
precise, fine wire windings is a continuous process with us, - a process perfect- 


ed and simplified by constant repetition. « Efficiency in winding calls for 





highly specialized equipment. Unless you are so equipped, - take a tip from 
the barber. Send us your winding specifications. e We produce accurate 
windings economically. ¢ e Through our modern, specialized methods we 
can usually furnish windings 

in less time than they can be 


\ produced in your own plant. 


if ACCURATE WINDINGS for 

















ed oY Fixed Resistors . Meter Shunts . 
Ip- } Adjustable Resistors . Choke Coils b ry if 
a ' Meter Multipliers . Voice Coils wes :¢ 

R. F. Coils . Galvanometer Coils 
ie Solenoids . Special Coils to manu- Dependable, Fixed and Adjust- 
ing facturers’ specifications. ee e@ e eee oe 
for yj pplications. 


¥ Catalog and full information 
“i upon request. 


INSTRUMENT RESISTORS (0. wi. 
© NEW JERSEY 
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>. 


SPECIAL MOTORS 


ALL OUT 
FOR 
DEFENSE 


THE HOLTZ ABOT ELECTRIC CO. 


125 AMORY STREET BOSTON, MASS. 


Chicago, II|.—6161 So. State St. New York, N. ¥Y.—101 Park Ave. Philadelphia, Pa. —112 So. 16th St. 


STAMPINGS 


. By retaining lubricants. 

. By resisting heat or cold. 
. By serving as a packing. 
. By reason of its long life. 


INCREASES EFFICIENCY ak 
feoa| OF ELECTRICAL EQUIPMENT (Ea 
* . By absorbing noise and vibration. em 
a 

a 


. By excluding dust and moisture. ry Al RC RA FT PREC I S | O N 


a or Synthetic rubber re- 
saat quirements filled by 

; our Acadia Syn- 

No obligation. thetic Products 


Sivision ; + | WORCESTER PRrEsseD STEEL Co. 


WESTERN FELT WORKS 


4031-4119 Ogden Chicago, Illinois 


WoRCESTER, MASSACHUSETTS 
Poet ee —s See eee +1 me lla 
DB aan caste | | foe cox spac “PRESTEEL” with confidence 
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jor IRON ond STEEL 


* REPLACES STRATEGIC MATERIALS x 
1" in Abrasion and Wear Resistance 


250% more abrasion and wear resistance than any black 
finish on the market—guaranteed. 


S 


in Rust Resistance 


50 hours and more, salt spray test with JETAL and Jetoil 
—guaranteed. 


compared with any other method—guaranteed. 


ST in Economy 


In price, in treatment time and in wear resistance, 30% or 
more saving guaranteed. 


1 
ST in Speed 
Less than half time required to obtain above results, as 


Only the JETAL Process Offers these outstanding features. 


Available for immediate delivery in any quantity. No 
skill, no elaborate equipment, no electric current required. 


Samples and consultation service without obligation. 


ALROSE NARs tae 


a oe Tel. WILLIAMS 3000 


PATENTED 
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FOUNDED ON “KNOW-HOW!” 





THEY HAVE CORROSION RESISTANCE EQUAL TO 


The world-famous quality of Automatic Electric 
BRONZE, STRENGTH GREATER THAN STAINLESS relays is backed by 50 years of manufacturing 
STEEL, CONDUCTIVITY HIGHER THAN BRASS experience . . . Constant daily use . . . endless 
AND DRIFT OR HYSTERESIS LESS THAN STEEL. laboratory tests. The resulting “know-how” takes 


tangible shape in superior performance and 
dependability, for which you pay no premium! 
e Specialization, because it results in greater 
accuracy and uniformity, means springs with 
better performance for precision machines, appli- 
ances and equipment. For example, Instrument 
Specialties beryllium copper springs are widely ; 
used in aircraft instruments, vacuum cleaners, electric Send for your free copy of our comprehensive 
measuring instruments, relays, controllers, and where- relay catalog. 
ever closer tolerances, permanence and uniformity AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
are essential. 1033 W. Van Buren Street, Chicago 


The Automatic Electric relay line is complete 
— includes units for every operating condition. 
All have Automatic Electric built-in quality, assur- 
ing positive action and long life. 


Specialization means special equipment — coiling, 





heat-treating, grinding, testing . . . with specialists VY i ATIC NVA ool ie fi 
in every phase of spring production — from design : 
to final finishing. We have complete facilities, with Relay makers since 1898 


material available for prompt shipment of your de- 
fense orders. Send blueprints and specifications 
for quotations. 


- aida ‘ NOW MORE THAN EVER 
e are on the offensive for defense .. . i ; " ; 
better springs are needed, try beryllium copper. (Foraonale AW ESET mE 


For Tested Accuracy 


LR. TEEPLE 


insists on 





WILCO 


Thermometals 


Working on defense or commercial contracts? Either 
way—you want accurate, dependable materials today 
more than ever before. In choosing your thermostatic 
bi-metals, follow the example of such quality manu- 
facturers as temperature-control maker L. R. Teeple .. . 
insist on Wilco Thermometals. Not only is every order 
carefully checked during every stage of manufacture, it 
is supervised personally by Wilco principals. 

And just as Wilco meets these exacting requirements 
for thermometals to provide absolute dependability for 
temperature control—or reaction from temperature 
change—so do Wilco Electrical Contacts assure depend- 
able service. Write for full information without delay. 


The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 






INSTRUMENT 
aI RT aT 


Te TAL Ly AEE aa (11) of Beryllium Copper 
LITTLE FALLS, NEW JERSEY 
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IRC RESISTORS HELP DEFEND DEMOCRACY 
5 ON ALL FRONTS! 


; Pion Reykjavik to Singapore, from 
Murmansk to Sidney, from Tobruk to 
Chungking; at sea, ashore and aloft; at 
home and abroad;IRC Resistors are doing 
their job. In airplanes and tanks, dread- 
naughts and submarines, they have been 
thoroughly tested in the critical labora- 
tory of actual “‘shooting”’ war. From the 
world’s hottest and most humid climates, 
to the coldest and dryest, they are stand- 
ing the gaff of rigorous service in practi- 
cally every type of equipment where 
resistors are required. 













This widespread use of many types of 
IRC Resistors in modern defense equip- 
ment is a natural result of IRC’s many 
years of specialization as well as its close 
collaboration with U. S., British and 
Canadian defense agencies. 


INTERNATIONAL RESISTANCE CO. 


405 N. Broad St., Philadelphia, Pa. 


ee 
ore Appfications ie 1 Manufacturer in the World. 


223 









Makers of Resistance Units 6! es, in More Shapes, 
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LOW-LOSS 
POLYSTYRENE 


NOW AVAILABLE IN SHEETS, 
RODS, TUBES AND FILAMENTS 
























~ Prefabricated forms are now being supplied to 
meet the requirements of the electrical indus- 
try. These new forms are already establishing their 
usefulness in high frequency circuits and other 


applications requiring superior electrical insulating 
Pe L A X properties. 
Excellent electrical characteristics combined with 


C Oo R Pp O R AT i O rR a water absorption of 0.00 per cent and dimensional 


stability up to 70° F make Polystyrene an outstanding 
& organic dielectric material as well as a high fre- 


quency insulation. 
HARTFORD, CONNECTICUT Our Engineering Department will gladly furnish 


complete information. 








R-B-M Midget Relays 
are designed and 
produced to depend- 
ably operate under 
the tremendous vib- 
ration of wartime 
] operations. For your 
particular problems 
“ our specialized en- 
gineering staff will 
adapt relays to your 
needs. 















© Your lubrication prob- 
lems, whether large or 
small, will find the correct 
answer in the Gits Line. 
If your requirements are 
of special nature, send us 


your specifications. 
G1Ts BROS. MFG. Co. R-B-M MANUFACTURING Co. 
en Petia LDuviston of 


P} : -wA ay y. ~ / y 
1854 South Kilbourn Ave. Chicago, III. _ Essex WIRE CORPORATION 


. LOGANSPORT, INDIANA 
3O years of oil cup’ 


t 
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You doubtless know that Monel combines 
strength with excellent resistance to corro- 
sion. But do you know that newer members 
of the Inco Nickel Alloy family combine 
varying degrees of strength with other useful 
properties? For example: 


One of these metals is extra hard and non- 
galling: two are free-machining, two heat- 
Aare Slee RC treatable, one is non-magnetic, one especially 
a adapted for high temperature service, while 


_.each with a DIFFERENT PLUS! § sever! make excellent spring materials for 


use under different conditions. 


wa 





Knowing the individual characteristics of 
the Inco Nickel Alloys, will better enable 
you to meet the requirements of defense and 
Extra hardness, heat-resistance, non-magnetism, ther contracts. Write for the booklet, 

, 6 “Individualized INCO NICKEL ALLOYS.” 


free-cutting and other qualities available Address: 
in INCO Nickel Alloys THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 








AVERAGE MECHANICAL PROPERTIES 













INDIVIDUALIZED 


























Impact 
Se Condition in 2 in. Brinell Strength 
per cent [3000 kg. Izod 














MONEL* GENERAL PURPOSE ALLOY 


Corrosion Resistance, Strength, 
Hardness, Toughness. 
Attractive Silvery White Color. 


NUN ifs oe Weetee we 
eee 
DN. (ates cadsee 
Cold-rolled, hard-temper. . 






“RR MONEL* 






FREE CUTTING 
For High Speed Machining. 

















See er 
SION 2 sk xe cies 90 












EXTRA STRENGTH AND HARDNESS 














oe 6 { As-rolled 
4 MONEL oe to heat treated alloy | Hot-rolled } Heat-treated 
Heat Treatable. Cold-drawn { As-drawn ... 





| Heat-treated. 





Non-magnetic. 


160 
280 
210 
290 
185 
280 
215 
290 













FREE CUTTING 


ahd 4 * Sid MONEL* Extra Strength and Hardness. 


Heat Treatable. 
Non-magnetic. 


{ As-rolled 
| Heat-treated 


{ As-drawn 
Cold-drawn | Heat-treated. 





65 


Hot-rolled 105 






115 


oo 
wn 





































































ae MO) | a ARDNESS [ Annealed 90 70 275 
N Hi Sand-cast { As-cast ...... 130 100 320 
ee | Heat-treated .. 130 100 350 
CORROSION RESISTANCE PUI 5 kc sew stork 70 20 40 100 
> NICKEL Protection for Pure Products. Ce ee 75 25 40 110 
Magnetic below 680° F. CR aca ceadaeus 95 70 25 170 
: Good Electrical Conductivity. Cold-rolled, hard-temper . . 105 95 3 210 
> EXTRA STRENGTH AND HARDNESS { As-rolled 105 50 
si-yts ‘i 
r Z NICKEL* Hout Treatable. , Hot-rolled | Heat-treated. . 170 130 
Excellent Spring Properties. { hedeied 120 90 
5 Good Electrical Conductivity. Cold-drawn } Sieottiedind. 175 135 
Magnetic. 
| INCONEL* HEAT RESISTANCE Annealed ............. 85 35 
r Retains Strength. TU x ass cwnueeens 100 60 
Resists Oxidation. GORGE nv cuchincawas 115 90 
High Corrosion Resistance. Cold-rolled, hard-temper . . 135 110 


**MONEL’” and other trade-marks which have an asterisk associated with them are trade-marks of The International Nickel Company, Inc. 


INCO NICKEL ALLOYS 


MONEL + “K” MONEL * “S” MONEL * “R” MONEL - “KR” MONEL * INCONEL - NICKEL © “Z” NICKEL 
Sheet... Strip...Rod...Tubing...Wire... Castings 
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id (cotton interlock) 
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CULLMAN 
Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 


6, addressing — 


rite for Bulletin 9 ANY 
pIVERSAL WINDING COMF 





@ The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 


belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25%. Any lathe, shaper, 





milling machine, screw machine, or punch press can be ” * 
modernized at surprisingly low cost by the installation of ap 
the Cullman Drive. It is simple in construction, efficient the 
in operation and built for long service. Made in sizes Cl 
for motors ranging from 14 to 7/4 HP. se 
A 60-day FREE TRIAL, without obligation, wil! convince en 
you of the value of Cullman Drives. So 
Write today for full information regarding this = 
remarkable Motor Drive Unit now used by many leading 
companies. i 
sul 
‘ pla 
CULLM AN Wh FEL C0 % How to get Screws—Bolts—Nuts—Rivets and fib 
- Special Fastening Devices more quickly for your Sas 


1344-46 Altgeld St. CHICAGO, ILL. defense contract work? Send your blueprints or 


specifications to Central. 





We give preferred service to defense require- 
ments, efficient attention to blueprints and 
deliver Screws—Bolts—Nuts—Rivets or Special 
Fastening Devices that start easy—drive faster 
even in inexperienced hands, providing tight 
assemblies at low cost. 





Save on the “’Turn-Over”’ with Central 


DOUBLE CHAMFERED NUTS... 


Both sides are right sides. No “heads” or “‘tails’’. 
Central Double Chamfered Nuts save assembly 
time. Specified for defense . . . stocked by 
Central. Write. 


Visit Booth 220 Exhibit Hall 
Nat’! Metal Exp., Oct. 20-24, Philada. Brass or Steel 


CENTRAL SCREW COMPANY tiicico, nemo 
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cate 
fense issemblies Such controls 
made up witl s many as 18 units « 
nected together in tandem Clarostat 
controls are ivailable n wire-w¢ 
composition-element types, any hmage 


taper, tap. rotation, ete ter 








Clarostat Power Rheo 
tat heavy-duty pro 
tective metal housing, 4 - aha 
ened ter cae oe ANCE PROBLEM 
present-day fighting air l ins . 
raft, usually for panel 
light dimming. Handles 
25-watt load even 
me-third dial setting, 
due to unique design 
nd maximum heat dis 





























sipation 


*% Special resistors ond controls to meet the most unusual and toughest 
application problems—such are increasingly assigned to Clarostat in 
these days of national defense emergency. Why? Simply because 
Clarostat has wire-wounding experience, skill and production {facilities 
second to none in the industry. And more important still, Clarostat 
enjoys an enviable reputation for getting things done. 


So. if your requirements are unusual or troublesome, just turn them 
over to Clarostat. Here are typical examples: 


am Pei td PERRO EO OER EPOER AGE TEE FPERH 


A) Square ceramic tube, enamel-in- wire-wound, inorganic-cement-coated, 
sulated, semi-precision resistor for air- ceramic core power resistor for use in 
D ‘ 3 le : 
plane fuel gauges. (B) Glasohm— tight spots. (F) Typical heater ele- 


fibre- . ‘dino—res . . ; " 
yre-glass core and braiding—resistor ment used as the ignitor in a gas-fired 


for current-limiting applications § in . 
wae PE zs furnace. (G) An intricate winding job 

uto electric systems. (C) Wire-wound : 

By : : —special resistor strip for non-linear 

iolded and metal-clad resistors in all 

sizes, taps, values. (D) Typical pre- 


sion resistor made to closest toler- stat. The strip is readily bent into a 


resistance change in rotation of a rheo- 


ces. (E) Flat-type Greenohm—a ring. 


*Write for ENGINEERING DATA... 


ose-leaf engineering data covering all types of resistors and controls, sent 
request to responsible parties. Meanwhile, submit that unusual problem 
r engineering aids, recommendations, specifications, quotations. 


‘ 


<< LA fe) STA iy hee Ca cm 


—— 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW VORA, U.S.A. 


® OFFICES PFAINCIPAL CITIES e 
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STAR...» 
PORCELAINS 











THE SHORTEST DISTANCE 
BETWEEN TWO POINTS! 


The shortest distance between the receipt of an order and 
its delivery is never reached without “knowing how" to 
meet every problem of production. ‘Peck Service” ex- 
tends from World Warl to World War II—over a genera- 
tion of experience. Thisexperience is yours, to expedite 
either civilian or defense production, and at reason- 
able cost. Estimate requests receive prompt attention. 


SEND FOR CATALOG 


of Peck Springs and Screw Machine parts. Please 
write on your letter head. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 





GoopD HIGH SOFTENING 
DIELECTRIC COMPRESSIVE TEMPERATURE 41 Muirhead Ave. TRENTON, N. J. 
STRENGTH Over 2200 Deg. F. 


NO EXTRAVAGANT 
INVESTMENT NEEDED 


To Try Porcelain 


Dies from which porcelain parts are made 
are less expensive than those used in con- 
nection with many other materials. The 
STAR Machine Shop (one of the largest 
of its kind in the United States) where 
your dies are made, tested, altered and 
repaired, is one of the many factors through 
which STAR customers receive unexcelled 
service at low cost. 


Send for Bulletin ‘Technical 
Characteristics of Molded Ceramic 
Products.” 


PORCEL OMPANY 









(jo TTT aL 


a PALNUTS 


\— 
spring-tempered steel fastening, used 


\ 
either as a locknut for an ordinary 
bolt and nut, or as a self-locking nut on lighter assemblies. Unique 
double-locking action holds work rigidly against movement in 
direction parallel to axis of bolt and grips root of bolt thread to 
prevent turning. Simple, effective, inexpensive, adapted to fast 
assembly by Yankee or power diiver. Send for booklet and samples. 





The PALNUT is a single-thread, 


Ba ee ee 


Manufacturers of Locknuts and Self-Locking Nuts 


66 CORDIER STREET IRVINGTON, N. J. 
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eye ae: 


SMOOTH, GRADUAL, CLOSE CONTROL.... permanently built-in and proved 
right in countless installations. Every turn of wire is a separate resistance step. 
Self-lubricating metal-graphite contact, with universal mounting, insures perfect 


contact with negligible wear on the wire. This means smooth electrical control 
unequalled in power rheostats. 


ALL-CERAMIC, VITREOUS ENAMELED ... nothing to char, shrink, shift or 
deteriorate. The wire is wound over a solid porcelain core, permanently locked in 
place and insulated by special Ohmite vitreous enamel. Dissipates heat rapidly, 
prevents shorts and breakdowns. High strength ceramic hub insulates shaft and 
bushing. Many other features, all insure trouble-free performance and long life. 


W IDEST RANGE OF TYPES AND SIZES . . . provides the exact unit for each 
control need. There are ten wattage sizes, in standard or special designs, from 25 
watts to 1000 watts, from 1-9/16” to 12” diameter. Many stock resistance values. 
Special resistances, taper windings, tandem assemblies, concentric control, off- 


positions and other variations produced to your specifications or engineered for 
you. 


That’s why you find Ohmite Rheostats serving Industry and National 
Defense on land and sea, in the air and on the ground, in industrial, 
aviation, radio, electronic and scientific applications. 


Write on company letterhead for Helpful $6-page Catalog and Engineering 
Manual No. 40. Gives complete Data on Rheostats, Resistors, Tap Switches. 


. OHMITE MANUFACTURING CO., 4804 Flournoy Street, Chicago 
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SOLDERS 
Aid Production 


Boost Performance 


Wherever solder is used in the manufacture of electrical 
equipment, Kester Cored Solders are the recognized stand- 
ard. That’s because the self-contained, scientifically-correct 
flux makes for faster, neater work — and because the 100% 
virgin metals used in the alloy insure permanent results. 
Service difficulties due to solder failure are unknown. 


Kester Acid-Core Solder due to purity of flux and alloy 
resists shocks and vibration, stands up under contraction 
and expansion resulting from temperature extremes. 





Kester Rosin-Core Solder, specially made for all electrical 
work, contains a patented plastic rosin flux that will not 
corrode terminals. Fire hazard is eliminated; wiring is 
trouble-free from the start. 


Kester engineers are at your service to help you solve any 
production difficulty involving the use of solder. Write to 
them; state your problem fully. There is no obligation. 


KESTER 


SOLDER COMPANY 
4209 Wrightwood Ave., Chicago, Ill 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


AG 8 
CORED SOLDERS 


STANDARD FOR INDUSTRY 














Qualit 
pest" 








SEE, ft 
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ZB 


YOUR PRODUCT DeSeRVES THiS 
FNAL TOUGH OF DISTINCTION 


At Viameplate (ay 
CROWE 


Specialists in dine “WMetalenaft 
MODERN I DESIGN 


MODERN IN FINISH 
ETCHED - EMBOSSED AND 
LITROGRAPHED ON METAL 


PF iii PROCESS 
NAMEPLATES ARE 


SEND FOP: BULLETIN 64 SILENT SALESMEN 


CROWE NAME PLATE AND MANUFACTURING COMPANY 
1752 WAVELAND AVE. CHICAGO, ILL. 


HOW TO 


Dowble 


YOUR 


It's simple as A BC. Set two rivets— 






or three—or four at once, and up 
goes your production automatically! 
Model 55 (illustrated) sets two rivets 
at once and has adjustable centers 
which are easily and quickly sef. 
Other Multiple Rivet Setters in the 
Chicago Line set three and four rivets 
at a time... There's a wide range of 
types and sizes for practically any 
riveting problem. 


Write for Special Automatic Rivet Setter Bulletin or submit 
blueprint or sample assembly for specific recommendations. 


aia oD | ee 
PTB COS Creme Meer cee ee i) i 


Tubular and Split Rivets in All Rivet Metals 
Automatic and Manual Rivet-Setters for 1 to 4 Rivets at a Stroke 


' 
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REPLACEMENT FOR HARD-T0-GET MATERIALS 
a ig 


ofttimes improves quality oni 
product performance; lowers cost ! 


@ When you use WILMINGTON 
FIBRE youare freed from limitations in 
availability of materials now, or soon 
to be restricted under the defense pro- 
gram! Your substitute is a material gen- 
erally equalling quality, often bettering 
performance of materials you may be 
using now! Your costs may take a sharp 
drop, since initial cost and cost of 
fabrication often is far less with fibrel 


WILMINGTON FIBRE is a most versa- 
tile material now being used for literally 
thousands of purposes in almost all 
branches of the electrical industry. It 
is a bone-like material, extremely hard 
and dense in character, with great 
strength and toughness, yet possessing 
great pliability. Its high dielectric 
strength makes it practically indispens- 
able as an all-purpose electrical insulat- 
ing material. In addition, it is a perfect 


RODS — SHEETS 
TUBES 


for 


PROMPT DELIVERY 


PUT YOUR BURDEN ON OUR MACHINES @ WILMINGTON FIBRE 
is exceptionally economical to fabricate and practically everything that 
can be done with metals can be done with this vulcanized fibre. You 
can fabricate it on your standard metal working equipment. However. 
we have a fabricating plant with a capacity of up to 3,000,000 
parts a day — and it is at your service to produce finished 
parts to your specifications, if you so desire. Cost many 
times is less than to fabricate the parts yourself. 
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insulator against heat, shock, noise and 
vibration. 


It has many of the desirable qualities of 
metals, woods, porcelain, rubber, gutta 
percha, leather, bone and other sub- 
stances — with none of the disad- 
vantages of these materials! 


It is very easy to fabricate. It improves, 
rather than deteriorates, with age! 


It has high resistance to arcing! 


And, it is made in several types, each 
especially adapted for particular uses, 
with emphasis on the property or com- 
bination of properties required for the 
job. 


Could it be made of fibre? The facts 
on this page may suggest that possibili- 
ty. See for yourself. Then, let's talk it 
over. No obligation; just write. 
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COILS °« 
SOLENOIDS - 





’ WE WANT 
DEFENSE WORK 


Prime Contracts and Sub Contracts 
* 
COIL ASSEMBLIES 


D* 


e TRANSFORMERS 


ASSEMBLY WORK For The Production 


~D, 


of Small Parts 
* 


We are organized for defense and the facilities in our two plants can be greatly amplified to take 
care of a much increased volume of work. We are ready to step in immediately and help you 
with your problem of supply for Coils, Coil Assemblies, Transformers, Solenoids, and Assembly 
Work for government work. If you can use our facilities write, wire or telephone. 


DEAN W. DAVIS & CO., INC. 


** Coils For Every Electrical Purpose ~ 
Telephone: FRAnklin 4424 


CHICAGO, ILL. pwWo 


DWD 547 W. FULTON ST. 
7p» 












REG. U.S. PAT. OFFICE é 





Oe 


SCREW PRODUCTS 


4D 





FAMOUS 
for years... 


for their uniform accuracy and 
great strength . . . for the unique 
self-locking feature on the 
“Unbrako"” Hollow Set Screw 
with the Knurled Points... for 
the Socket Head Cap Screw 
with the Knurled Head that 
gears right to the fingers and 
saves assembling time. 


“Unbrako" Products are avail- 
able in a complete range of sizes 
from number 4 up. For free 
samples and literature, write — 





J 48% 





New York 
Sales Representation 


Wanted 


hee D.C. Motor is a typical example of 
Eicor ability to meet today’s most exacting require- 
ments. Engineered for aircraft radio and similar appli- 
cations where small size, light weight and exceptional 
efficiency are essential. Proved in action under the most 
critical operating conditions. Series “2310” (illus- 
trated) has 1/13 HP at 8500 RPM. Weighs only 1% 


wide range of types and sizes. Write for details. 


IE DYNAMOTORS+POWERPLANTS*CONVERTERS 
1€ OR ley eC ee Tet ee 


Export: Ad Auriema, 89 Broad St., New York,U.S.A. Cable: Auriema, NewYork 


—seeks an additional allied line. 


Industrial Elec. Products, 41 Park Row 





STANDARD PRESSED STEEL CO. senxintown Penna 
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Four man sales organization with main office New 
Ibs. Size 25¢" diam. and 234” long. Others eas York branch—Newark, N. J. Handling motors— 


control and timers. Functioning as District Managers 






A NEW 
SUSSTUtIUTE ALLOY FOR 


NICKEL-CHROME RESISTANCE WIRE a” 


‘‘ALCHROME 3"' has been especially developed as a sub- 
stitute alloy for nickel-chrome resistance wire and ribbon. 


Full details and samples on request. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Manufacturers of ““TOPHET"’ the Nickel-Chrome 


ne AND MANUFACTURERS OF SPECIAL ELECTRICAL EQUIPMENT 


Illustrated are three specific 
We nit devices manufactured 
by us. These and other com- 
ponents may be secured sepa- 
rately or may be combined into 
a custom-engineered control sys- 
tem to meet your requirements. 
At present we are engaged in 
many developmental control pro- 


: ; | jects for leading manufacturers. 
Splesh proof compact photo- Manual control switch —foot, Heavy duty cam switch used We appreciate opportunities to 
cell housing and light source knee, hand, elbow oper- by many leading concerns : limi : ‘ 

Type PR-3. ated. Strong, durable, com- throughout the world. 10 give preliminary engineering 


pee. Unique operating prin- amp. rating. Opinions on your control, pro- 
ciple. 


GENERAL CONTROL COMPANY ..,243,BR OAD WAY Componente end cess, production or gauging 


AMBRIDGE, MASS. Complete Control Systems problems. 


b 
Me it srevrers|| ROSITE 


have proved their INORGANIC PLASTIC 


value in hundreds MOLDED ELECTRICAL INSULATORS 
of factories for CARBONIZATION UNDER 
many years. HIGH HEAT OR HOT ARC 


Rugged construction, pre- e 

cision adjustment, ma- NOT FIRED. DIMENSIONALLY 
chine tool accuracy are ACCURATE. MAY BE MOLDED 
features that guarantee WITH METALLIC INSERTS. 


efficient operation. 


Write for eee a ee wire samples— ROSTONE CORPORATION bpeny- 


TODAY FOR 


¥ peated THE WIRE STRIPPER. co. i +700 Gein Ave: LAFAYETTE, INDIANA INFORMATION 


E. Cleveland, Ohio 
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THE STAKES: 


BRUSHES 
BEARINGS 
CARBON PARTS 


MORGANITE 


BRUSH COMPANY, INC. 
3302-3320 48th Ave. 


Yale Mi olate mn TAY 









*K MONEL * TUNGSTEN 
* ALUMINUM * ZINC STRIP 


*HARD DRAWN COPPER *SILICO MANGANESE 





a *BI-METAL OR ®Z NICKLE 
N b7/ THERMOSTAT METAL *BERYLLIUM COPPER 
: * MOLYBDENUM *EVERDUR 
Ne * NITRALLOY * INCONEL 
\ Fe * NICHROME OR CHROMEL 
* 
\ W gud Let Raymond craftsmen help to 
Rh b $ select the proper material and 
spRit e design for your spring .... .« 
Re for™ Call them in today ! 
wi pins? 
sth 
TL Ayal 5 


RAYMOND MFG. CO., CORRY, PA. 





Specialty Manufacturers of 


ASBESTOS PAPER 
FOR ELECTRICAL INSULATING PURPOSES 


We manufacture high-quality, long-fibre asbestos 





paper particularly adapted to electrical appli- 
cations. Samples and prices gladly furnished 
without obligation. Address inquiries to: 


THE BURNSIDE COMPANY, INC. 
87 Church Street, East Hartford, Conn. 


WE WANT SUB-CONTRACTS 
75,000 square feet of well-lighted first floor space quickly adapt- 
able to your metal forming and stamping requirements. 





One press can perform work to a maximum width of four feet, 
a length of eight feet, and can draw metal to a depth of six 
inches. Many smaller presses are adaptable to varied types of 
stamping work. Experienced in working steel sheets, brass, 
copper, bronze, aluminum, stainless steel, etc. Skilled labor 
is capable of meeting the most exacting specifications. Prompt 
deliveries are assured. 


Fully equipped machine shop to make new dies or maintain 
old ones. 


Centrally located, industrially. Served by main lines of N. Y.C. 
and N. Y. O. & W. railroads also dependable intrastate and 
interstate trucking services. 


Immediate attention will be given your inquiry and estimates 
intelligently made. Write or telephone. 


THE ONEIDA VAULT & CASKET CO., INC. 


104 N. Warver St., Oneida, N. Y., Telephone, Oneida 910 
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MOUNTED AND UNMOUNTED 


PHOTO ELECTRIC CELLS 


























Fluorescent Reactor and 
ballast assemblies, and 
cthers whose products re- 
Quire immersion or dipping 
in properly heated wax, 
can achieve startling pro- 
duction economies and 
speed by using a 100 to 
150 gal. rectangular Sta- 
Warm heater as illustrated. 
Selective thermostatic con- 
trol (100° to 500° F.) 


Heaters like these are built in 


2 qt. to 25 gal. sizes and are 
applicable to a wide range of 


wax and compound heating 
applications . . . Features in- 
clude fixed or selective ther- 
“4 4 mostatic control to suit your 





A UNIT FOR EVERY TYPE APPLICATION 


@ Luxtron Photo-Electric Cells meet a wide variety of 
scientific and industrial requirements . . . measurement, 
analysis, indication, metering, control, signal, inspection, 
sound reproduction, etc. Available in a diversity of sizes, 
type, shapes and capacities, Luxtron units can also be 
produced to meet special needs. The Bradley Laboratories 
will gladly cooperate with engineers and designers; inquiries 
wanted. Write for illustrated literature. 













LABORATORIES, INC. fow heat concentation, Ron 

~ -Grip out- 

PHOTO ELECTRIC CELLS * ag ese age om ge 
REG. U. S, PAT. OFF, 82 Meadow St, New Haven, Conn streams (synchronized dual 


outlets if desired). 


\ 





MONARCH 


CAN HELP YOU ¥ 


Solder pots come in 15 sizes ('2 
to 385 lbs. capacities) and in 
many shapes and types for various 
jobs. Also efficiently applicable 
to heating lead or babbitt; appli- 
cation by immersion or ipping; 
no fire hazard; no obnoxious 
fumes. 





And there are scores of other Sta-Warms designed to heat 
practically any industrial compound or chemical. Someone, 


heating precision, faster production, lower costs. Write today 
for details. 





STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Ravenna, Chio 







Get the complete illustrated story of 
Monarch specialized rubber parts 
development and production. 







Pee Uae et vg BESTE a AC 


THE MONARCH RUBBER CO. ' , , 
Heating, Pouring, Conveying Compounds 


HARTVILLE, OHIO 
Rubber Goods Manufacturers for Over 25~ Years 


somewhere is using a compound similar to yours. Let us 

tell you the results they are getting — and how Sta-Warm's 

exclusive features can be applied to bring your job greater 
SEND FOR DESCRIPTIVE INFORMATION | 
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JONES 500 SERIES 


WSS 
OVERCOMES INSULATION 


SCARCITIES — 


Check these outstand- 
ing properties for 
greater designing-in 


possibilities 
* 


LAVITE has a specific 
gravity of only 2.5 to 
2.6 

* 


Water absorption 
S.1.5-0.001 per cent 


* 


Per cent power factor 
1.5 at 60 cycles 
was only 0.0165 






ESTRICTIONS, regulations, priorities, 
etc. got you down? Why not follow 
other designers and manufacturers of 
electrically operated machines, appli- 
ances and equipment, and consider the 
workability of LAVITE. This steatite 


ceramic insulation material possesses 
many advantages essential to meet in- 
dustry's diversified requirements today. 
Finer and more precise machining and 
threading, closer tolerances, high com- 
pressive and dielectric strength, greater 


uniformity . . . all offering exceptional 









6-Contact 
Plug and 
Socket 


L 


For heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. All sizes polar- 
ized, preventing incorrect connections, no matter how many sizes are 
used on one installation. 

Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


2300 WABANSIA AVENUE, CHICAGO ILLINOIS 


Production Testing Problems? 


LOOK TO PRECISION 


INDUSTRIAL and LABORATORY TESTERS 


: DUAL RANGE 
Series 845 SENSITIVITY 
5000 and 1000 OHMS PER VOLT 


41 AC-DC ranges to 6000 volts 


20 Megs @ 300 Micro-mps @ 12 Amps 
+70 DB 


Stressing utmost simplicity in oper- 
ation, Series 845 is a new type of 
laboratory multi-range tester which pro- 
vides (at the flip of a switch) either 5000 
or 1000 ohms per volt sensitivity to meet 
the individual requirements of the circuit 
or device under analysis. 


CONDENSED SPECIFICATIONS 
* 6 D.C. voltage ranges at 5M ohms/ 


* 4 ducti . d . d volt, to 6000 volts. * 6 D.C. voltage 
G pro uction economies and service de- ranges at 1M ohms/volt, to 6000 volts. 
Dielectric constant at 7 * 6 A.C. voltage ranges at 1M ohms 


60 cycles was 5.9 


1000 KC 5.4 


New York 
145 Varick St. 
J. A. Tompkins 


Cleveland 
13000 Athens Ave. 
Kirby Company 


pendability. Write today for samples 


and quotations, no obligation. 


STEWARD 
COMPANY 


Main Office 
& Works: 


CHATTANOOGA, 
TENN. 


New England 
179 Melrose Ave. 
ts LT aL ite 


Chicago 
549 W. Randolph St. 


Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co. 











volt, to 6000 volts. * 7 D.C. current 
ranges from 300 microamps full scale to 
12 AMPS. * 4 Resistance ranges to 
20 “Ga a6 x2 es — 
r ; i to + _* .C. output voltage 
Sasi Cutan Mgercod wale angen. ee lige 40 acon 
; : 4 F microam meter. .C. 
batteries and test leads............ $28.95 oa 30, = cal aaa. Tele- 
845-P — Same as 845-L but in closed type phone-cabled wax-impregnated wiring 
portable case with tool compartment.$30.95 employed throughout. 


WRITE FOR “PRECISION” CATALOG 42-M describing more than 40 radio and 
electrical test equipment models . . . Tube Testers, Combination Tube and Set Testers, 
AC-DC Multi-range Testers, Vacuum Tube Multi-range Testers, Signal Generators, 


industrial Circuit Testers, ete. y DINE ‘i 





PRECISION WEST EL 


INDUSTRIAL: LABORATORY: RADIO: TELEVISION 


PRECISION APPARATUS COMPANY 


647 Kent Avenue Brooklyn, New York 
Export Division: 458 Broadway, N. Y.,U.S. A. © Cable Address: Morhanex 
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WE SPECIALIZE IN 





\ Wee TeL0y 0 


ey ee Wy 


For those extra-difficult 
time control jobs. . . as well 
as ordinary ones .. . use 
Paragon Timers and Time 
Delay Relays. The many 
Paragon models are precise 
and dependable to the high- 
est degree; are operated by 
powerful, slow-speed, self- 
starting, synchronous 
motors. They represent the 
top achievement of an en- 

gineering organization which hasspecialized 

in designing and manufacturing time con- 
° trol instruments for 36 years. Submit your 
timing problems to Paragon. 


PARAGON ELECTRIC COMPANY 





































1200 Series 


RESISTANCE PROBLEMS 


... From Our New, Compact 
Blue Ribbon Resistor to the 





y 39 WEST VAN BUREN STREET © CHICAGO, ILL. Largest Custom-made Job... 
Exclusive features of our flat Blue Ribbon 
resistor—extreme compactness, greater ca- 

. BUILDERS OF CONTROL INSTRUMENTS SINCE 1905 pacity and ease of mounting. 

. Vitreous enameled resistors and rheostats 

Approved | —over 100 standard resistor sizes ranging 
| ELECTRONIC | from 4 to 400 watts — standard rheostats from 
ain) e SWITCH e | 10 to 500 watts—all available with a divers- 

SE + Rilvewtmory tend ity of terminals, mountings, etc.—thus en- 

: For arate ene contact- abling us to make quick delivery of your 

Its oe | © Gas Geet cen needs whether they be standard or special. 


trol of liquid levels. 


“3 UNITED CINEPHORE? * + osmwricelf | Duting our 16 years 


10- limit switch with | experien the de- 
0 COMCAST ucuank| 


TORRINGTON CONNECTICUT long life. velopment, manufac- 
| ture and application of 









resistance devices, valu- 


METAL STAMPING SERVICE 


able knowledge has 
i € 2) DRAWING a” 


been attained —our en- 








le } STAMPING ———— gineering co-operation 
ms FORMING = is at your command. 
and yy ° 
ers, Small Metal Parts A May we consult with you 

5 \a igs on your next order? 

in - 

ws E 

i! J brass, Copper & Steel G/ HARDWICK, HINDLE « Inc. 
. PATTON-MACGUYER COMPANY NEWARK N J Resistors * Rheostats * Radio Frequency Reactors 
pete 17 Virginia Avenue, Providence, R. I. U. 5 A. Power Line Chokes ¢ Line Voltage Reducers 


CuStoni-*made resistance devices of all types 
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@ A _ monthly classified 


and services as 


index to 
advertised 


those finished product components 


in the pages of ELECTRICAL MANU- 


FACTURING. A\llso consult the actual advertisements of those companies 


whose names are listed under the different headings. 


See advertisers’ 


index two pages removed from back cover. 





ALLOYS, Aluminum 


Aluminum Co. of America, Gulf Bldg Pittsburgh, Pa 
ALLOYS, Bronze and Copper 
American Brass Co., Waterbury, Conn 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y. 
Conn 

Toledo, O 
Indianapolis, Ind 
230 Park Ave., New 


Bridgeport Brass Co., Bridgeport, 

Bunting Brass & Bronze Co., 

Mallory & Co., Inc., P. R., 

Revere Copper & Brass, Inc., York 
N. Y 


Scorill Mfg. Co., 65 Mill, Waterbury, Conn. 
ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y 


*““Cerromatrix,’’ ‘“‘Cerrobase,’’ ‘‘Cerrobond.’’ 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal 
Dowmetal.’’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 
Monel.’”’ 

Revere Copper & Brass, Inc., 
Se 


Division, Midland, Mich 


Wall, New York, N. Y 


230 Park Ave., New York 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Rare Metal 
ALLOYS, Resistance 


Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 


Hoskins Mfg. Co., Detroit, Mich ; 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Conn 

ALUMINUM 


Aluminum Co. of America, Gulf Bidg., 
ALUMINUM, Pre-finished 
American Nickeloid Co., Peru, Ill 


Pittsburgh, Pa. 


AMMETERS. See Instruments. 
ANODES, Nickel, 


American Brass Co., 


Brass and Copper 
Waterbury, Conn. 


ONTO) 
PRODUCTS 


USHES—-RINGS—ELECTRODES 
WELDING CARBONS 


SHAPES 


The experience of 27 years¢of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


" a CICERO, ILL. 
3150 So. 52nd Avenue, suburb of Chicago 





Insulate bare 


wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown } size. 


THE STAR PORCELAIN CO. 
41 Multheed Ave. TRENTON, N. J. 
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Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp., 

Roebling’s Sons Co., John A., 


Cleve- 
Subsidiary. ) 
Trenton, N. 


ATTENUATORS. See Resistors, Radio 
BALANCING MACHINES. See Machines, 
BATTERIES, Rechargeable 

Koehler Mfg. Co., Marlboro, Mass 

BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


“‘Dunco Fish Spine.’’ 
Star Porcelain Co., 41 
**Lavolain.’’ 
Steward Mfg. Co., D. M 


BEARINGS, Ball 
Ahbberg Bearing Co., 
Bearings Co. of 
caster, Pa. 


Muirhead Ave., Trenton, N. J. 


, Chattanooga, Tenn. 

and Roller 

3030 West 47th, Chicago, Ill 
America, 416 Harrisburg Ave., Lan- 


Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge 

S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa 


Timken Roller Bearing Co., 


BEARINGS, Bronze 


Canton, Ohio. 


sound Brook Oil-less Bearing Co., Bound Brook, N. J 
Chrysler Corp., Amplex Div., Detroit, Mich. ‘‘Oilite.’’ 
Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


BEARINGS, Flexible. 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., 


BEARINGS, Oil-less. 
Bushings, Graphite; 
ings, Non-Metallic. 


BEARINGS, 
Bushings, 


2212 Washington Ave., 
(Bonded Rubber). 


Valparaiso, Ind 


See Bearings and 
Bearings and Bush- 


Wood. See 
Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook QOil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Plastics Dept., Section D-35, 1 


Bearings and 


Plastics Ave., Pittsfield, Mass. 

Morganite Brush Co., Ine., 3302-3320 48th Ave., Long 
Island City, New York. 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 
““Graphex.’”’ 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. 
Lake, Chicago, Ill. 


Richardson Co., Melrose Park (Chicago), Ill. 

BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
(Nigrum Impregnated Hardwood). 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Formica Insulation Co., 4688 Spring Grove Ave., 
cinnati, O 


Wilming 
Cin- 


General Electric Co., Plasties Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. * 

Mica Insulator Co., 200 Varick, New York, N. Y 
“*Lamicoid.”’ 

National Vulcanized Fibre Ce., Wilmington, Del. 
Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 
““Woodex.’’ 

Riehardson Co., Melrose Park (Chicago), Ill. “*In- 
surok.”’ 

Synthane Corp., Oaks, Pa 


Wilmington Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. 
Fan. 


See Wheels, Blower and 
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BLOCKS, Pillow. See Pillow Blocks. 





BLOCKS, Terminal 


Millen Mfg. Co., Inc., James, 150 Exchange, Malder 
Mass. 
BLOWER WHEELS. See Wheels, Blower 


and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Il. 


BLUE PRINTING MACHINES. See 
chines, Printmaking. 


1008 Park Ave., Syca 


Ma- 


BOBBINS & SPOOLS, Coil. 
Paper. 


See Tubes, 


BOLTS, NUTS AND a Machine 
American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Gee Chicago, Ill 
Chandler Products Corp., Cleveland, Ohio. 
Continental Screw Co., New Bedford, Mass. 


Corbin Sérew Corp., New Britain, Conn. 
Driver-Harris Co., Harrison, N. 
International Screw Co., Detroit, Mich. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
New England Screw Co., Keene, N. H. 


Parker-Kalon Corp., 
Pawtucket Screw Co., Pawtucket, R. 
Pheoll Mfg. Co., Chicago, Il. 
Progressive Mfg. Co., Torrington, Conn. 
Republic Steel Corp., Cleveland, O. 
—s Burdsall & Ward Bolt & Nut Co., 


198 Warick, New York, N. Y. 
I. 


Port Chester, 


Ryerson & Son, Inc., 


Jos T., Chicago, 1. 
Scovill Mfg. Co., 65 


Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, I!! 
Chandler Products Company, Euclid, Ohio. 


Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 


Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corporation, 198 Varick, New York, N. Y 
Pheoll Manufacturing Company, Chicago, Illinois. 
Republic Steel Corp., Cleveland, Ohio 
—s Burdsall & Ward Bolt & Nut Co., 


Scovill Mill, 


Port Chester 


Mfg. Co., 65 Waterbury, Conn. 


BOXES & CABINETS 
BOXES AND CARTONS 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, I] 
ees BRONZE AND COPPER 

ng Brass Co., Waterbury, Conn. 
Nickeloid Co., Peru, Ill. (Pre-finished Brass 





Sheets). 
Bridgeport Brass Co., Bridgeport, 


Conn. 
Revere Copper & Brass, Inc., 
N.Y 


230 Park Ave., New York 


Scovill “Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 


American Nickeloid Co., Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. See Brass 
Copper. 


, Bronze and 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 


Til. 
General Electric Co., Schenectady, N. Y. 
1935 State St., St. 


Keystone Carbon Co., 
**Equaload.’’ 

Morganite Brush Co., Inc., 3302-3320 48th Ave 
Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


52nd Ave., Cicer 


Marys, Pa 


Long 


BUSHINGS, Bronze. See Bearings & Bush- 


ings, Bronze. 
BUSHINGS, Ceramic. See Ceramics. 
BUSHINGS, Comp. and Fibre. See Bear- 


ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 
CABINETS & BOXES, Sheet 


CABLE, Asbestos. See Wire & Cable, 
Insulated. 

CABLE, Armored reads 

Anaconda Wire & Cable Co., 25 Broadway, New York 
ee 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Clev« 


land, O. 
Anaconda 


(United States Steel Corp. Subsidiary.) 
Wire & Cable Co., 25 Broadway, New Yor! 


The need for controlled processes and uniform quality in parts has 
been answered by Triplett in setting up manufacturing facilities 
that make the company practically self-sustaining in the fabrication 


of instrument and tester components. 


Shown here is a view of one section of the automatic screw machine 
department in the modern Triplett plant where essential parts 
some as minute as the smallest used in watches — are turned out 
24 hours a day. More and more, Triplett has turned to whclly 
automatic fabrication of materials to speed up production and to 
eliminate any possibility of human error. To assure parts best suited 
for Triplett needs, company engineers have pioneered in the design 
and manufacture of countless fabricated materials including switches, 
bar knobs, resistors, jacks, special adapters, etc.—a complete 
service intended to give each user the fullest measure of satisfaction. 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
SCA Lt) 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


Ae ARs, 
1SO EXCHANGE ST. 


MFG.CO. Inc. 
0-09) 9 UE 


HAVE YOU A 


BATTERY PROBLEM? 


@ Wheat Non-spillable recharge- 


able batteries 


Unequalled electrical output within 
weight and size specifications. 
Vest pocket sizes and upwards 
Over 25 yearsspecialists in miniature 
and small batteries 

Illustration shows Wheat Battery 
designed and manufactured for 
Hearing Aid Instruments. Simple 
individual or multiple chargers 
supplied. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


IT TAKES YEARS to build a 
reputation. 


pC Palle e-em ilal tl: |) etal) 
use of inferior materials, parts 
or units (due to the speed and 
stress of National Defense) a 
product or equipment can lose its 
high standing. 


Despite high-peak production, 
BALDOR will continue to be a 
quality-built motor. The highest 
standard of materials and work- 
manship will be maintained; the 
inspection staff larger and more 
vigilant. 


When we defend our reputation, 
we also defend yours—if you use 
Toit Celeb alee 


BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 


































Boston Insulated Wire & 


Cable Co., Dorchester, Mass 

General Elec. Schenectady, N. Y. “‘Glyptal,”’ 
“*Versatol.”’ 

Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J 


Co., 


CABLE, Microphone, Speaker & Battery 


Alden Products Co., 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 


4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co Dorchester, Mass 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Roebling’s Sons Co., John A., Trenton, N. J. 
CABLE, Thermostat 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
ss ie 

Ansonia Electrical Co., The, Ansonia, Conn 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
CABLE, Varnished Fabric 

25 Broadway, New York 


Anaconda Wire & Cable Co., 25 
I ¥ 


CADMIUM, Plating 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


CAPACITORS. Condensers. 
CASTINGS, Aluminum 


Aluminum Co. of America, Gulf Bldg., 
Scovill Mfg. Co., 65 Mill, Waterbury, 


CASTINGS, Die 
Aluminum Co. of America, 
American Brass Co., 
Dow Chemical Co., 
*‘Dowmetal.’’ 


See Tubing, Vulcan- 
See 


Pittsburgh, Pa. 
Conn. 


Gulf Bldg 
Waterbury, Conn 

Dowmetal Division, 

(Magnesium Alloy.) 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 
“‘Dowmetal.’”’ 


Pittsburgh, Pa 


Midland, Mict 


Midland, Mich. 


CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*Monel.’’ 


CASTINGS, Phosphor Bronze 


Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington Ave 
Philadelphia, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Round 


CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave 
more, Ill. 


Mica Insulator Co., 200 Varick, New York, N. Y. 


CERAMICS, Bushings, Washers, 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., 

Steward Mfg. Co., D. M., Chattanooga, 


, Syca- 


Special 


Trenton, N. J. 
Tenn. 





Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 





TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 















Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL-AIR-GAS, Ete. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


56 Beekman St., New York 











CHAIN, Pull Socket 


CHOKES. See Transformers. 


CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 

General Elec. Co., Schenectady, N. Y. 


Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 


Re-Cirk-It.’’ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, 
Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. 


burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 
Alden Products Co., 186 N. Main, Brockton, 
Chase-Shawmut Co., Newburyport, Mass. 
Dante Elec. Mfg. Co., Bantam, Conn 
Ilsco Copper Tube & Products, Inc., 
Cincinnati, (Mariemont) O 
Jefferson Electric Co., Bellwood, Ill 
Jones, Howard B., 2300 Wabansia 
Littelfuse, Inc., 4753 Ravenswood 
Patton MacGuyer Co., 17 
R-B-M Mfg. Co., Div. of 
Ind 
Sherman Mfg. Co., H. B., 
Specialties, In 


a es 
Pitts 


Mas 
Station ‘‘M’”’ 


Ave., Chicago, Ill. 
Ave., Chicago, Il. 
Virginia Ave., Providence, R. I. 


Essex Wire Corp., Logansport, 


Battle Creek, Mich 
Bessemer Bldg., Pittsburgh, Pa 


CLIPS, Snap 


Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 


CLOTH, Insulating 


Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo.’’ 

General Electric Co., Section M-1126 Appliance and 


Merchandising 


Dept., Bridgeport, 
Insulation 


Manufacturers 


Conn 


Corp., 565 W. Washington 


Blvd., Chicago, Ill 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y., 
“‘Armatite,’’ “‘Empire 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

CLOTH, Tracing. See Drafting Room 
Materials. 

CLUTCHES 


Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 


Armature and Field. See Coils 


Bobbins See Tubes, Paper 

Driers and Impregnators. See Ovens, Industrial. 

Electromagnets. See Coils. 

Impregnators, Vacuum. See Ovens, Industrial. 

Induction. See Coils. 

Resistance. See Units and Elements. 

Spools See Tubes, Paper. 

Winders and Spreaders. See Winding Machines, Coil. 
COILS 


Acme Wire Co., New Haven, Conn. 
a Wire & Cable Co., 25 Broadway, New York, 


Coto-Coil Co., Inc., 75 Willard Ave., Providence, R. I. 
Dano Elec. Co., 93 Main, Winsted, Conn. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Doyle, Inc., James W., 311 N. Desplaines, Chicago, Il. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, 





i ie 
Magnetic Windings Co., 16th & Butler, Easton, Pa. 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

General Elec Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Specialties Co., North Adams, Mass 

CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., 


Indianapolis, Ind 
Solar Mfg. Corp., Bayonne, N. J 
Sprague Specialties Co., North 


CONDENSERS, Variable 
— Mfg. Co., Inc., James, 
Mass. 


Adams, Mass 


150 Exchange, Malden, 


CONNECTORS, Solderless 
—— Wire & Cable Co., 25 
Ns. 2. 


Broadway, New York, 


CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Aneconte Wire & Cable Co., 25 Broadway, New York, 

Dante Elec. Mfg. 

General Elec Co., 
chandise Dept., 

Heyman Mfg 


Co., Bantam, Conn. 

Section Q-1127, Appliance & Mer- 
sridgeport, Conn 

Corp., 900 Michigan Ave., Kenilworth, 
Ideal Commutator 
more, Ill 

Iiseco Copper Tube & Products, 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., 
Krueger & Hudepohl, Third & Vine Sts., 
Sherman Mfg. Co., H. B., 


Dresser Co., 1008 Park Ave., Syca- 


Inc. Station ‘‘M’’, 
Chicago, Ill. 
Cincinnati, O. 
Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Ill 


48th Ave., 


Cicero, 


Morganite Brush Co., Inc., 3302-3320 Long 


Island City, N. Y. 


CONTACTS, Heater Plug —_ 
Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
i a 


CONTROLLERS, Motor 


(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘ 
Arrow-Hart & Hegeman Elec Co., Industrial Control 


Div., Hartford, Conn 
Chase-Shawmut Co., Newburyport, Mass. : 
Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn i ; 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
Eagle Signal Corp., Moline, Ill. 


Schenectady, N. Y¥ 


reneral Elec. Co., ‘ 
General Elec 0 $0 Plum, Trenton, N. 3. 


Heinemann Circuit Breaker Co., 


United Cinephone Corp., 43-37 33rd St., Long Island 
City, N. X. ss 
Ward Leonard Elec. Ci 84 South, Mt. Vernon, N. Y 


Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 


burgh, Pa. 


CONTROLS, Electronic _ BF 
G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. 


United Cinephone Corp., Torrington, Conn. . 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ‘Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

CONTROLS, Pressure and Vacuum. See 


Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


and Pressure 


(See also Regulators, Temperature; Thermostats. ) 


» . ; ‘irs ilwé Wis. 
Allen-Bradley Co., 1309 S. First, Milwaukee, 8 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 


Barber-Colman Co., Rockford, Tl) , 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


Gener ‘lec. Co., Schenectady, N. Y. ; 

1 oerthen Oe. "ine _ 9531 N. Broad, Philadelphia, Pa. 
Jefferson Elec. Co., Bellwood, Ill. i ‘ - 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 


Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 


S., Minneapolis, Minn. 7 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich **Metrick.”’ i 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 
(Low Voltage.) 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. 
CONVERTERS, Synchronous. See Motors. 


See Rectifiers. 


COPPER, Beryllium i 
American Brass Co., Waterbury, Conn. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 


i tivity 
COPPER, Oxygen-Free High Conduct / 
Scomet Engineering Co., 420 Lexington Ave., New York, 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn. 


COPPER, Tin Coated. 
and Copper. 


See Brass, Bronze 


CORD, Flexible, Heater, Lamp, Radio and 


Heavy Duty Cords 

(See also Cable, Heavy 

Insulated) ‘ at ee 

d Products Co., 186 N. 3s 

oukien Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


Flexible Leads; Wire 


Main, Brockton, Mass. 


Duty; 


Van Buren, Chicago, Ill. 


Mm. Bs 
N Co., 4633 W. 
Belden Mfg. Co Dorchester, Mass. 


Boston Insulated Wire & Cable Co., 
Driver Co., eS oo 
cssex Wire Corp., Magnet Wire Div., ‘ 
Gaukes Elec. “te. Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


J. 
Fort Wayne, Ind. 


N. Y. : : : 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


CORDS, Resistance Line 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. ¥ 
General Elec. Co., Q-1127. Appliance & Merchandise 
Dept., Bridgeport, Conn. 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Til. 7 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O. 
General Elec. Co., Schenectady, N # 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., 41 Muirhead Ave., 
“‘Thermolain,”’’ ‘‘Lavolain.’’ " Bad os 
Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite. 


COTTER PINS. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


Trenton, N. J. 


See Pins, Cotter. 
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PLASTICS DOES A MERCHANDISING JOB 
METAL COULDN'T DO! 


After perfecting a new * ‘Perf-A-Tape” invisible joint system which puts a flush surface 
on the joints of Sheetrock Gypsum Wallboard, the United States Gypsum Company 
found that the fine steel application knife needed for the installation was too expensive 
for the mass market they hoped to reach. In the search for a new applicator, fibre board 
and other metals were tested, but they lacked the strength or ae a necessary for 
the job. In a new non-bleeding cellulose acetate plastic material U. S. G. found the 
answer to its problem. 


The molded plastic knives were strong, flexible, left no mark on the board and proved 
satisfactory for applications up to 250 lineal feet of tape — four times the sma!l mass 
market package requirement. The plastic knives were inexpensive bringing the cost 
down to the mass market level . . . a job stee! couldn't do. 


If yours is a problem of mass marteat merchandising, when considering re-design 
consider molded plastics. 


Custom Molders of All Plastic Materials by Injection and Compression Methods. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 Ne. KOLMAR AVE. CHICAGO, ILL. 


Zag Midget MERCURY SWITCH 


HAS ANTI-SPLASH BAFFLE 


Prevents “splashing” of the 
mercury, stops flickering 
lights due to engine vi- 
bration and rough roads. 
Operation in any position. 
Low Cost. Clean make- 
and-break always. For low 
voltage circuits to 25 volts ( @ 
A.C. or D.C. Used for Note Anti-spiasn bastte 
auto hoods, trunks, pin games, thermostat circuits, etc.4 Can you 
use this Midget Mercury Switch? Our engineering -staff,is,at 
your disposal. Write for sample. 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE. or nner. On orm a 















ACTUAL SIZE: 
7/16” x 3/8” dia. 





THE ANSONIA ELEC. CO. 


ANSONIA, CONNECTICUT 


CLEVELAND DETROIT 





DISTRIBUTED BY 


GRAYBAR ELECTRIC COMPANY 


IN ALL PRINCIPAL CITIES 
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He’s designing 
LONG, 
SATISFACTORY 
SERVICE... 


AMILIARITY with General Electric’s three-way 
line of small-size Kon-nec-tors helps designers of 
electrical equipment give customers products that pro- 
vide long, satisfactory service at low cost. For these 
modern mercury contact devices, although inexpensive, 


may be operated millions of times with unvarying ef- 


ficiency, no flashing, and no sparking. They include: 





THE NEW “BUTTON” TYPE Kon-nec-tor, designed originally as 
a silent-operating wall switch, and adaptable to many types 
of use because of its unique compact size. 


2 THE LOW-PRICE GLASS Kon-nec-tor of the single-pole, single- 
throw type with a mercury-to-metal contact. The Kon-nec- 
tor can handle loads up to 5 amperes. 


THE “PELLET” TYPE of mercury contact, although only 3/8” in 
diameter and 7/16” long, has a 30-watt capacity on 12-16 
volts at 3 amperes. Has a multitude of uses. 


For further information about these low-cost G-E 
Kon-nec-tors, write or wire the address given below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL @ ELECTRIC 


410 EIGHTH STREET, HOBOKEN, N. J. 








































COUPLINGS, Flexible 


Cullman Wheel Co., 1344-46 


Altgeld, Chicago, Ill 
Hilliard Corp., 106 W. Fourth, 


Elmira, N. Y¥ 


James Mfg. Co., D. O., 1120 W. Monroe St., Chicago 
Ill 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago 


Il 
Richardson Co., Melrose 
Torrington Mfg. Co., 


Park (Chicago Ill 
Torrington, Contr 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1854 S 
Ill 

Hunter Pressed Steel Co., 


Kilburn Ave., Chicago 


Lansdale, Pa 


Speedway Mfg. Co 1828 S. 52nd Ave Cicero, Ill 

Trico Fuse Mfg. Co., Milwaukee, Wis 

CUTOUTS 

Chase-Shawmut Co., The, Newburyport, Mass “Shaw 
mut.’’ 

DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicago, Ill. (Ceramic Decorated Glass & Metal). 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Whittier Co., Horace R., Div. of The Cooper Oven 


Thermometer Co., Pequabuck, Conn 
DIE CASTING MACHINES. See Machines, 
Die Casting. 
DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 
Chicago Molded Products Corp., 
Chicago, Ill 
Richardson Co., 
Stein & Co., 


1024 N. Kolmar Ave., 


Melrose Park 
Wm. P., 424 St. 


(Chicago), Ill 
Paul, Rochester, N. Y 


DOWEL PINS. See Pins, Dowel. 

DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave."’ 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White 
prints.) 

Post Co., 


Frederick, Box 803, Chicago, Ill. 


DRIVE SCREWS. See 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1344-46 Altgeld 
Master Electric Co., Dayton, O 


Screws, Self-Tap- 


Chicago, I] 


DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa. 

ELECTRIC SHEETS 
(For Sheet Steel, See Sheets, 

American Rolling Mill Co., 
Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill 


Steel. ) 


2421 Curtis, Middletown, 


(United 


Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 
Republic Steel Corp., Cleveland, O 


Ryerson & Son, Inc., Jos. T 


Chicago, Ill 


Contains 


ENGINEERING 
DATA 


SELECTOR 
CHARTS 


Ask for this 
Valuable catalog 


L-R 


Non-Lubricated 


FLEXIBLE COUPLINGS 


LOVEJOY FLEXIBLE COUPLING CO. 
5020 W. Lake St., Chicago, Ili. 


















SPECIALISTS 
MULTICUT... 


ee 


Perkins specializes In manu- 
fecturing gears of all types 
to your specifications. 


Send us blue prints or other 


specifications and get our 
prices on your require- 
ments. 


PERKINS MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 





ELECTRONIC CONTROLS. See 
Electronic. 


Controls, 


ELECTROPLATING EQUIPMENT 


General Elec Co., Appliance & Merchandise Dept 
Bridgeport, Conn 

ENAMELS. See Finishers. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 


Fairbanks, Morse & Co., 
Ave., Chicago, Ill 


EYELETS 


Dept. J26, 6C0 So. Michigan 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co., Inc., 
Western Felt Works, 4031 


FERRULES 


American Brass Co., Waterbury, 
Patton-MacGuyer Co., 17 
x I 


Glenville, Conn. 
4119 Ogden Ave., Chicago, Il! 


Conn 
Virginia Ave., Providence, 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a 


Scovill Mfg. Co., 65 Mill, 


Waterbury, Conn. 
FILTERS, Radio Interference. See Con- 
densers. 
FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il. 
Mica Insulator Co., 
National Vulcanized Fibre Co., 

less,’’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
‘Fyberoid,’’ ‘‘Ohmoid.’’ 


200 Varick, New York, N. Y. 
Wilmington, Del. ‘‘Peer- 


Wilmington, Del 


FINISHES 

(Paints, Lacquers, Enamels.) 
Alrose Chemical Co., 180 Mill St., 
Aluminum Company of America, Gulf 


Providence, R. I 
Bldg., Pittsburgh, 


Pa. 

Ault & Wiborg Corp., Dept. 75, Varick, New York, 
N. Y., ‘‘Polymerin.’’ 

Egyptian Lacquer Mfg. Co., Rockefeller Center, New 
York, N. Y¥ 


Maas & Waldstein Co., Newark, N. J 
New Wrinkle, Inc., Dayton, Ohio. 


“‘Coprene 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, 

Anaconda Wire & Cable Co., 25 Broadway, 


Mass 
New York, 


N 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


FLEXIBLE RESISTORS. 
sistance Line. 


See Cords, Re- 


FLUORESCENT SOCKETS. 


See Sokets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y 
FUSE METAL. See 


Aluminum, also Zinc. 


FUSES, Enclosed 


Chase-Shawmut Co., Newburyport, Mass “Shawmut,’’ 
‘“‘Shur-Lag,’’ ‘“Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 


Jefferson Electric Co., 

Littelfuse, Inc., 4753 

Trico Fuse Mfg.Co., 
ark.”’ 


Bellwood, Ill 
Ravenswood Ave., 
Milwaukee, Wis 


Chicago, Til 
‘“Trico,’’ ‘‘Kant- 


FUSES, Potential 


Littelfuse, Inc 4753 Ravenswood Ave., Chicago, Ill. 
GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 


Ideal Commutator Dresser Co., 
more, Ill 


1008 Park Ave., Syca- 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa. 


5996 Tabor Rd., Olney P. O. 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill 
Ill 

James Mfg. Co., D. O., 1120 W. 

Perkins Machine & Gear Co., 

Thompson Clock Co., H. C., 


Ave., Chicago, 
Monroe, Chicago, Ill. 
Springfield, Mass. 
Bristol, Conn. 
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GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 
cinnati, O 


4638 Spring Grove Ave., Cin- 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
General Elec. Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’’ 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 
“‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
““Ohmoid."’ 


Wilmington, Del. 


GEAR MOTORS. See Motors. 
GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 
Generators. 


See Motors, also Plating 


GLASS 
See also, Tubing & Sleeving, Saturated. 


Corning Glass Works, Insulation Div., Corning, N. Y 

GLASS-FIBRE INSULATION 

Owens-Corning Fiberglas Corp., Toledo, Ohio. 
*“*Fiberglas.”’ 

GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


GUARDS LAMP, Portable 


McGill Mfg. Co., Electrical Div. Valparaiso, Ind. 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. 
Elements, Resistance 


See Units 
Heating. 


and 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Il. 


INSTRUMENTS, Laboratory Standard 


— Co., James G., 1211-13 Arch St., Philadelphia, 
a. 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 


G-M Laboratories, Inc., 

General Elee Co., Schenectady, N. Y. 

H-B Elec. Co.. Inc., 2531 N. Broad, Philadelphia, Pa 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y. 

Shallcross Mfg. Co., 10 Jackson Ave., Collingdale, Pa 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Corp., 582 Frelinghuysen Ave., 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


4310 N. Knox Ave., Chicago, III. 


INSTRUMENTS, Portable and Switchboard 

— Co., James G., 1211-13 Arch St., Philadelphia, 
>a. 

De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Il. 

Triplett Elecl. Instrument Co., Bluffton, 0. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, 


Speed 
Tachometers. 


indicating. See 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 
Compounds. See Varnish, 

Compounds. 

Fibre. See Fibre, 
Fibre Glass. 


Insulating; also Wax and 


Vulcanizer; also Plastics. 
See Giass-Fibre Insulation. 


Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 


Phenolic Fibre. 
Plastics. 

Porcelain. 
Slot. 


See Plastics. 

See Plastics. 

See Porcelain. 

See Paper, Insulating; 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; 
ing, Laminated Phenolic; also Tubing, 
Fibre. 

Varnish. See Varnish, Insulating. 

Vulcanized Fibre. See Fibre. 


also Cloth, Insulating. 


also Tub- 
Vulcanized 


Wax. See Wax and Compounds. 

IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Co., Inc., Deep River, Conn. 
“*Esico.”’ 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 
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SWITCH 


| 3/ 02.-14 02. range 


ACROSNAP 
SWITCHES are 
available for operat- 
ing pressures as low 




























as 34 oz. and as high 
as 14 oz. 


Engineered on a new principle this precision switch gives 
unfailing service on millions of operations. 


The roll spring and one piece blade provide practically 
frictionless movement. 


Other Important Features Include: 


High Contact Pressure 

High Operating Frequency 
Unaffected by Ordinary Vibration 
Small Size—Easy Installation 


Write for complete information advising 
purpose for which switches are required. 


ACRO ELECTRIC CO. 


3166 Fulton Road, Dept. J. Cleveland, Ohio 


WIRES TOGETHER 





SL eee 


. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


WE COVER AMERICA 


. with a fast working, reliable transportation 





Wiel C all: Melt ltt ee Oe 
td Lee | ates & MFG. COMPANY 


ae tes 2 SAINT PAUL YpSeN SLL ene 
Organization. 57,000 trained employes at 23,000 : 


nation-wide points, at your service, ready to give 


careful, efficient handling for whatever you send or 






receive. Low rates. Phone. Gentlemen: Kindly send your free sample card of 


Scotch Electrical Tapes. 


RAILWA XPRESS | GM ry 


AGENCY INC. 
NATION-WIDE RAIL-AIR 
















SERVICE 
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Stanley Tools Division 
tain, Conn 

Sta-Warm Elec. Co., 565 N. Chestnut Ravenna, O 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Vulcan Elec. Co., Lynn, Mass 

Wiegand Co., Edwin L., 7530 Thomas Blvd., 

Pa. ‘‘Chromalox.’’ 





of the Stanley Works, New Bri- 


Pittsburgh, 


KITS, Assembly 
(for electronic and 

R-B-M Mfg. Co., Div 
Ind. 


electro-mechanical applications.) 
of Essex Wire Corp., Logansport, 


KNOBS, Radio and Instrument 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Insular Corp., New Freedom, Pa 


Chicago Molded Produets Corp., 1024 N. Kolmar Ave., 
Chicago Ill 
Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 


cago, Ill 
Kurz Kasch, Inc., Dayton, O 


DANTE y. srrroXR° LUGS 





SOLDERLESS 
AND 
SOLDERING 






, 










Tale eT 


iste 
BANTAM, CONNECTICUT 


SIGNAL, 
1d te 
INDICATOR 


of highest quality. 
Cec ct reel 
to 250. We invite 
inquiries from 
manufacturers. 


: HERZOG ‘==> 
MINIATURE LAMP WORKS 
Te OE tet ae CE | 


RO) (CRW. Pee, NEW YORK 


Our engineering staff will solve your problem 


es 


UNDERWRITERS APPROVED MODEL 100 


Include Dialco assemblies in your 

new product design. Dialco assem- 

blies are preferred by manufacturers 
" Of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 
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i yw ISS 5 mw 


NALCO DRITHERM 
Carbon Filament Lamps 


Best For Infra-Red Ray Drying 


Nalco Dritherm Lamps are the 
carbon filament type... proved for 
years in therapeutic and indus- 
trial fields. Insist upon Dri- 
therm Lamps made only by 
Nalco, St. Louis. 


Write for descriptive literature. 


North American Electric Lamp Co. 
1082 Tyler St., St. Louis, Mo. 










INFRA-RED 
DRITHERM 











Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
1ass. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logans 
port, Ind 

Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill 
LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMINATION DIES. 
LAMPHOLDERS. 
LAMPS, Incandescent 


(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O 


See Plastics. 
See Dies & Mlds. 


See Sockets. 


Herzog Miniature Lamp Works Inc., 12-19 Jackson 
Ave Long Island City, N : 

North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo. 

LAMPS, Ultra-Violet 

General Elec Co Lamp Dept., Nela Specialty Div., 
410 Eight Hoboken, N. J 

LAVA 

American Lava Corp., Chattanooga, Tenr 

Steward Mfg. Co., D. M., Chattanooga, Tenn Lavite 

LEADS, FLEXIBLE. See Flexible Leads. 

LETTERING EQUIPMENT 

Post Co., Frederick, Box 803, Chicago, lll 

LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass 


Dial Light Co. of America, 90 West, New York, N.Y 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J 

Herzog Miniature Lamp Works Inc., 
Ave., Long Island City, N c 

Kirkland Co., H. R., Morristown, N. J 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

“ M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd. 


LIMIT SWITCHES. 


LOCK WASHER SCREWS. 
Lock Washer. 


12-19 Jackson 


See Switches, Limit. 


See Screws, 


LOCK WASHERS. See Washers, Lock 
and Spring. 

LUGS, Copper 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Ilsco Copper Tube & Products, Inc., Station ‘‘M”’ 


Cincinnati, (Mariemont) O , 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 

R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 
MACHINE TOOL DRIVES. See Drives, 


Machine Tool. 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E. 
ison, Wis 

Olsen Testing Machine Co., 
delphia, Pa 


Washington Ave., Mad- 


Tinius, 580 N. 12th, Phila 


MACHINES, Die Casting 
Kux-Lohner Machine Co., Dept. E 
Chicago, Ill. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


2145 Lexington, 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., 
Staten Island, N. Y. 


Huguenot Park, 


MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Til. (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Il. 


MACHINES, Screwdriving 
Henry Carlander, 525 W. 146th St., New York, N. Y. 
Detroit Power Screwdriver Co., 5361 Rohns Ave., De- 


troit, Mich. 
Stanley Tool Div. of the Stanley Works, New Britain, 
Conn 


MACHINES, Testing 
Olsen Testing Machine Co., 
delphia, Pa. 


Tinius, 580 N. 12th, Phila- 


MAGNESIUM ALLOYS. 
nesium. 


See Alloys, Mag- 


MAGNETOS 
Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


Dept. J26, 600 So. Michigan 


MAGNETS, Lifting 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
MAGNETS, Permanent 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Ins., P. Indianapolis, Ind. 
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MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MELTING POTS AND LADLES. 
Pots & Ladles. 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 
Chicago, Ill. 


METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. 8S. Brainin Co., 20 Van Dam, New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
“*Calliflex.’’ 

Chace Co., W. M., 1608 Beard Detroit, Mich. 

Dole Valve Co., 1901 Carroll Ave., Chicago, Il. 

General Plate Div. of Metals and Controls Corp., 34 


See 


Waveland Ave., 


Ave., 


Forest, Attleboro, Mass. ‘“Truflex.’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
““Wilco.’’ 

METALS, Colored. See Metals, Pre- 
finished. 

METALS, Laminated. See Metal, Ther- 


mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., Peru, Ill. 

Metal.’’ 
Thomas Steel Co., Warren, O. 


“‘Nickeloid,’’ ‘*Tiuat- 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., 


METERS. See 


Indianapolis, Ind. 


Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Tl. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New 
‘*Micanite.”’ 

New England Mica Co., Inc., Waltham, Mass. ‘*Y-26,"" 
pp a 


Washington 


York, *N. Y. 


Richardson Co., Melrose Park (Chicago), Til. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

See Plastics. 


MOLDED INSULATION. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
Bs 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Mallory & Co., P. R., Inc., Indianapolis, Ind. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

(See also ‘‘Motor Specifications for Designed-in Power 
Applications,’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, Il. 

Black & Decker Elec. Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

Delco Products, Division General Motors Corp., Dayton, 
0 

Dumore Company, Dept. 101-K, Racine, Wis. 

Eicor, Inc., 1062 W. Adams, Chicago, Ill 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. J26, 600 So. Michigan 
Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O 

Hansen Mfg. Ce., Princeton, Ind. ‘‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Cona. 

Heinze Electric Co., Div. of Consolidated Elec. 
Co., Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Imperial Elec Co., Akron, O. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Motorstat Elec. Corp., 5005 Euclid Ave., Cleveland, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0. 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Il. 

Reliance Elec. & Engrg. Co., 1082 Ivanhoe Rd., Cleve- 
land, O. 

Signal Elec. Co., Menominee, Mich. ss 

Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y- 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 


Mo. 
Wesche Elec. Co., B. A., Dept. 306, Cincinnati, Ohio. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


Lamp 


NICKEL 
Driver-Harris Co., Harrison, N. J. : i 
International Nickel Co., Inc., 67 Wall, New York, N. ¥. 


| When Motor Production is Full \ 
| Speed Ahead, Play Safe with... 


COPACO 


THE PIONEER 
100% RAG 


PAPER 


Insulation 
Manufactured in SHEETS 
s Fy and Continuous, Ready- 
‘ Non Chemical Slit ROLLS for the Cuffing 
Superior Quality Machine. 
eee Specify COPACO for 
trength an TRANSFORMERS as well 
Dielectric as MOTORS. 











COPACO JOBBERS AND MANUFACTURER’S AGENTS 


Leslie D. Alberty Elec. Maint. Equipment Co. 
Cleveland, O. Philadelphia, Pa. 
Buntin, Gillies & Co. Ltd. C. D. La Moree 
Hamilton, Ont. Los Angeles, Cal. 
Milton G. Volcker H. J}. Graham 


ew York City Wilkinsburg, Pa. 
Federal Insulation Co., S. T. Rodgers 
Chicago, III. Cleveland, O. 
Surprenant Elec. Insul. Co. J. A. Jones 


Boston, Mass. Stamford, Conn. 


COTTRELL PAPER CO., INC. 


FALL RIVER (Dept. M) MASSACHUSETTS 





MILL: ROCK CITY FALLS, NEW YORK 








HAVE YOU TRIED THE NEW 


ST ILSCO LUG? 


., Built For 
Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio 









Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Motorize your products or make them Automatic with 
Speedway Motors. 
Dependable 110V Miniature Motors . pes that 
exactly meet the requirements of a hentbed” ‘ifferent 
jobs . . A. C., D. C., or Universal, cased or 
skeleton types, with or without back gears... any 
speed or torque. Hundreds of thousands in aes. 
Low Cost . . produced in great numbers by moder 
volume production methods, these reliable little meters 
are surprisingly inexpensive. 
Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 
delivery dates. 
Any quantity . . . | or 1,000,000 on short notice— 
sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO 
1828 So. 52nd Ave., Cicero 




















wr 
‘ 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 











WHEN APPLICATIONS CALL FOR 


Maa te 


THAN STANDARD TUNGSTEN CONTACTS.... 


SURFACE OF THE 
ORDINARY Ye 
TUNGSTEN CONTACT & 





SURFACE OF THE 


CLEVELAND 


TUNGSTEN CONTACT 





Quotations promptly submitted on 
your specifications, or samples of 
our nearest standards will be sent 
on request, without obligation. 







In some applications for 
electrical contacts, a harder 
surface is required than that 
afforded by the standard 
tungsten point. 

Cleveland Tungsten type 
“IK” tungsten contact with 
glass-hard surface has been 
developed to meet this 
requirement and is being 
widely adapted in many 
fields. As contacts for elec- 
trical distributors, magnetos, 
and make-and-break con- 
tactors subject to a rubbing 
action — and other ma- 
chines, appliances and 
equipment — this type is 
effecting increased operat- 
ing efficiencies. 

Process is covered by 
recently granted U. 
patent and pending patent 
application concerning 
which we will be pleased 
to furnish details. 


HRS 


INCORPORATED 
CLEVELAND, OHIO 


10000 MEECH AVE., 


CONSIDER 
THE 
GIRAFFE 


Nature helped the giraffe to reach | 


things easily — quickly. 








We, at the Hotel McAlpin in 


New York, have taken the tip and 
built our hotel convenient to 


everything and everywhere. 


Only 1 block from Pennsylvania 


Station. About 5 minutes from | 


Grand Central Station and to Times 
Square. Largest department stores 
across the street. Express sub- 
ways downstairs. B. & O. Motor 
Coaches stop at our door. Truly, 
the McAlnin is “A Great Hotel.”’ , 


Rooms with private bath 


From $3.30 single. From $4.95 double 


HOTEL MCALPIN 


BROADWAY AT 34TH STREET, 

































NEW YORK 


Under KNOTT Management 
JOHN J. WOELFLE, Manager 













































NICKEL-SILVER 


Sheet, Rod 
American Brass Co Waterbury, Com 
Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 
Mich 


Tube, Wire 


Hoskins Mfg. Co Detroit 

Mallory & C« Inc Pr. 8 Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave New York 
N. ¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Cenn Adnic 

Seymour Mfg. Co 19 Franklin, Seymour, Conn 


NUMBERING MACHINES. See 
Numbering 


Machines, 


NUTS, Machine Screw. See 


and Screws. 


solts, 


Nuts 


NUTS, Self-Locking 


Stop Nut Corp 


Elastic , 2834 Vauxhall Rd., Union, N. J 













When properly adjusted, iron 
cannot overheat or burn off its 
tin. lron can be maintained at 
any desired temperature while 
in the stand. Complete control 
of tip temperature possible. 
When removed, full current is 
instantly applied to iron. Send 
for bulletin. 


RACE ee 


CONNECTICUT 


Olas haa: 





MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


D8 a 


Neutral (pH7) High Dielectric 


ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of smail €lectric 


coils, reactors and paper tubes 


MADE BY 


PAPER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 


TRICO OILERS 


SAVE TIME - OIL-WORRY 





NEW — MODERN — STREAMLINED 
UNBREAK ABLE 









e They modernize your 
equipment. 

« Give that added sales 
feature 


« Reduce selling resistance 
e Guarantee proper !ubri- 
cation 


« Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 
TRICO FUSE MFG. CO. 





Milwaukee, Wisco 


246 








Painut Co., Ine 65 Condier, Irvington, N. J 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Standard Pressed Steel Co tox 594, Jenkintown, Pa 


NUTS, Wing 


Central Screw Co., 3519 Shields Ave., 
Parker-Kalon Corp 198 Varick, New 


Chicago, Tl 
York, N. Y 


OHMMETERS. See Instruments 


OIL SEALS. See Seals, Oil. 
OILERS 
Gits Bros. Mfg. Co 1854 S. Kilbourn Ave Chicago 


Ill 
Hunter Pressed Steel Co 
Speedway Mfg. Co., 
Trico Fuse Mfg. Co., 

Levomatic, 


Lansdale, Pa 
1828 S. 52nd Ave 

Milwaukee, Wis 
“Drip-Drop 


Cicero, Til 
Opto- Matic, 


OIL-LESS BEARINGS. 
Bushings, Graphite; 
ings, Non-Metallic. 


See Bearings & 
searings & Bush- 


OSCILLOGRAPHS. 


Testers. 


See Instruments, also 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 
General Electric Co., Schenectady, N. Y 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 
PACKING MATERIAL 

Kimberly-Clark Corp Neenah, Wise (“‘Kimpak’’ Crepe 
Wadding. ) 

PAINT. See Finishes 

PANELS, Metal. 

Crowe Name Plate & Mfg. C¢ 1752 Waveland Ave 


Chicago, Ill 


PAPER, Gummed 


Paper Manufacturers Co., Philadelphia, Pa Neutrelec.’ 
PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board 
Slot Insulation 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 


*“Turbo.”’ 
Brandywine 
ton, Del 
The Burnside Co., East Hartford, Conn 
Cottrell Paper Co. Inc., Dept. M, Fall 
General Electric Co., Section Q-1127, 
chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W 
Bivd., Chicago, Tl 
Kimberly-Clark Corp., 
Thermal insulation. ) 
Mica Insulator Co., 200 Varic, New 
““Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., 
“‘Campbellite,’’ “‘C-F,"" ‘‘Peerless.’ 
Taylor Fibre Co., Norristown, Pa 
West Virginia Pulp & Paper Co., 
230 Park Ave., New York, N. Y 
ite.’’ 
Westinghouse Elec. & Mfg. Co 
burgh, Pa 
Wilmington Fibre 


Fibre Products Co., 1402 Walnut, Wilming 


River, Mass 

Appliance and Mer 
Washington 
Neenah Wis (Kimsul—for 


2k, MR. = 


Wilmington, Del 


Pulp Products Dept., 
“Electrite,’’ ““‘Dens 


Dept. 7-N, East Pitts 


Specialty Co., Wilmington, Del 


PEGS, Armature 
Insulation Manufacturers 
Blvd., Chicage Til 


Mica Insulator ¢ 200 
National 


Corp., 565 W Washington 
Varick, New York, N. Y 
Vulcanized Fibre Co Wilmington, Del 


PENDANTS, Socket Chain 


PHENOLIC COMPOUNDS. See 


Plastics. 


PHENOL FIBRE. See 


Plastics 


PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Driver-Harris Co., Harrison, N. J 

Phosphur Bronze Smelting Co., 2212 
Philadelphia, Pa 

Revere Copper & Brass, Ine., 
a 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 


Washington Ave 


230 Park Ave., New York, 


PHOTOELECTRIC CELLS AND TUBES 

Bradley Laboratories, Inc., 82 Meadow St., New Haven, 
Conn 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 

Generai Elec. Co., Schenectady, N. Y 

General Control Co., Cambridge, Mass 

United Cinephone Corp., 43-37 33rd St., 
City, N. ¥ 


Long Island 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th St., Chicago, Ill 

Fafnir Bearing Co., New Britain, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa Rubber Flex.”’ 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 
PINS, Assembly 


Groov-Pin Corp., 411 Kerrigan Ave Union City, N. J 


PINS, Cotter 


Hubbard Spring Co., M. D., 575 Central Ave 
Mich 


PINS, Dowel 


Allen Mfg. Co Hartford, Conn 
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Pontiac, 





PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic, also Tubing 
Extruded Plastic.) 
Alden Products Co., 186 
American Insulator 
(Cold Molded. ) 

Auburn Button Works, Inc., Auburn, N. Y 

Bakelite Corp., 30 E. 42nd, New York, N. Y 

Barber-Colman Co., Rockford, IL. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Catalin Corp., 1 

Chicago Molded 
Chicago, Ill. 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.”’ 

Durez Plastics & Chemicals, Ine., 170 Walek 
North Tonawanda, N. Y 

Formica Insulation Co., 4638 
cinnati, O. 





N. Main, 
Corp., New 


Brockton, 
Freedom, Pa 


Mass 
“Aico 


Park Ave., New 
Products Corp., 


York, N. ¥ 
1024 N. Kolmar Ave 
Road 


Spring Grove Ave., Cin 


General Elec. Co., Plastics Dept., Section D-35, 1 } 
Plastics Ave., Pittsfield, Mass “*Textolite.’’ 
General Industries Co., Molded Plastics Div., Olive & 


Taylor, Elyria, O. 
Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Ill. 
Industrial Molded Products Co., 2035 Charleston, Chi 
eago, Ill. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J 


Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., 200 Varick, New 
**Lamicoid.”’ 

Monsanto Chemical Co., Plasties Div., Springfield, Mass 

National Vulcanized Fibre Co., Wilmington, Del.. ‘‘Phe 
nolite.”’ 

Northern Industrial 
So. Boston, Mass. 

Plax Corporation, 135 Walnut St., Hartford, Conn. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’ 


Ton, N. ¥ 


Chemical Co., 11 N. Elkins St., 


Suprenant Electric Insulation Co., 84 Purchase St 
Boston, Mass 
Synthane Corp., Oaks, Pa. 


Taylor Fibre Co., Norristown, Pa 
Watertown Mfg. Co., Watertown, Conn 
Westinghouse Elec. & Mfg. Co., Dept 
burgh, Pa 
Wilmington 
““Ohmoid.’’ 


7-N, East Pitts 


Fibre Specialty Co Wilmington, Del 


PLATES, Carbon Resistance 


Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero 
Ill. 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. ¥ 

Superior Carbon Products, Ine., 9115 George Ave., Cleve 


land, Ohio 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa 

PLATES, Name 

Crowe Name Plate & Mfg. Co., 
Chicago, Ill. 

Whittier Co., Div. of, The H. R 
mometer Co., Pequabuck, Conn 


W752 


Waveland Ave 


Cooper Oven Ther 


PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, Tl 
Electric Specialty Co., 213 South, Stamford, 
General Elec. Co., Schenectady, N. Y. 


Conn 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-1127. Appliances and Mer 
chandise Dept., Bridgeport, Conn 

United Chromium, Inc., 51 East 42nd St., 
wee ks 


New York 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Il 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van 

General Elec. Co., Section Q-1127 
chandise Dept., Bridgeport, Conn 


Industrial Contro! 


Buren, Chicago, Ill 
Appliance and Mer 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 571 Central Ave 
Mich 


Pontiac 


PLUG & CORD SETS 


Alden Products Co., 186 N. Main, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 


General Elec. Co., Section Q-1127. 
chandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


Appliance and Mer 


PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl! 
Jones, Howard B., 2300 Wabansia Ave., Chicgao, Ill 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co, 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Til 


POINTS, Contact 

Molybdenum, Platinum, 
loys. 

American Electro Metal Corp., 320 Yonkers Ave., Yonk 
ers, N. Y. 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland 
0. 

General Plate Div. of Metals and 
Forest, Attleboro, Mass 

Gibson Electric Co., 8349 
(21), Pa. ‘“‘Gibsiloy.’’ 

Metroloy Co. Inc., 57 E 


Silver, Tungsten, Special Al 


Controls Corp., 34 


Frankstown Ave., Pittsburg! 


Alpine St., Newark, N. J 


PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O. 
Imperial Porcelain Wks., Inc., Trenton, N. J 


**Porcelex 
















DRIVE SCREWS THE MODERN WAY 


Increase Production 


Cut Costs 


Three 
Models Available 
®e 


Handling 
Screw Sizes from 
No. 2 to 54” Diameters 


Machine, Wood, Brass, 
Self Tapping, Sheet Metal 
and ping § Screws 


Standard Heads 
Special Heads 





* 
No Marring of Heads 
& ‘ 
: Special Setup cis Send Samples for Standard Model B Machine 
Feeding Screws and Nuts. Driving Screw Production Estimates 
through Nut and Spinning end of Screw. 


DETROIT POWER SCREWDRIVER CO. 


5361 ROHNS AVENUE DETROIT, MICH. 





Write naming your product for po nore —— 


THE DOLE VALVE COMPANY - 1901 Carroll Avenue - Chicago, Illinois - "Ceoraron 












NUMBERALL 
NAME PLATE DETAIL PRESS, 


Model No 42A Stamps Characters 
into etched Name Plates with uni- 
formity as to depth, spacing and 
alignment. 


Character sizes: 1/16’, 3/32”, 4” 


YOU NEED 
THIS 







i 





a? 
” — . Letters $5 500 Every electrical engineer should have this ready reference bulletin § 
Price of Specification Transformers. It is intended to a your'design , 
Wealso make Numbering Machines _a. It is informative and Senate. Write for copy of Specification 
n Steel Type and Holders ransformer Bulletin 155 to-day. wm 
Write for Bulletins THE ACME ELECTRIC & MFG. CO., * YaleRsrrecr 


iP & Too Aeme<iti> Electric 


Staten Isi:nd, N. y. 
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Louthan Mfg. Co., East Liverpool, O 

National Porcelain Co., Trenton, N. J 

N. J. Porcelain Co., Trenton, N. J 

Square D Co., Detroit, Mich. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“‘Nu Blac,’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn 

Universal Clay Products Co., 1540 E. First, Sandusky, 
oO. 


Elemite.’’ 


POTENTIOMETERS. See Resistors, 
Control. 


Radio 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.”’ 

Electric Soldering Iron Co., Inc., Deep River, Conn 

General Electric Co., Schenectady, N. Y 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 
*“Triplex.’’ 

Trent Co., Harold E. 619 N. 54th, Philadelphia, Pa 

Vulcan Elec. Co., Lynn, Mass. 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 
Pa. ‘‘Chromalox.’’ 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Plastic Molding 

Kux-Lohner Machine Co., Dept. T, 2145 Lexington, 


Chicago, IIl. 
Stokes Machine Co., F. J., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUMPS, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROMETERS 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. 
Non-Metallic. 


5996 Tabor Rd., Olney P. O., 


See Gears & Pinions, 


REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 


RECEPTACLES, 


Lamp. See 
Lamp. 


Sockets, 


RECTIFIERS, Current 

Benwood Linze Co., 1807 Locust, St. Louis, Mo 

Electricoil Co., Inc., 6 Varick, New York, N. Y 

Fansteel Metallurgical Corp., North Chicago, Ill 

General Eee. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 67 
Broad, New York, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Slayter Electronic Corp., Newark, O 

United Cinephone Corp., 43-37 33rd St., 
City, N. Y 

a Elec. & Mfg. Co., Dept. 7-N, East Pitts 
yurgh, Pa 


Long Island 





SCREWS fo every 
You can depen asf 


QUALITY: EF FICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


ee ee We ee eek ee 





SCREW MACHINE 
PRODUCTS 


and 
METAL SPECiAI Ties 


Superios Wor 

brass oF ste, 
SPecificat; 
estimate, 


kmanship 
el, Send 


Ons For an 
No obligation. 


LIND 
16 a & CO. Ine. 


PROVIDENCE Ry 











RECTIFIERS, Tubes 
Raytheon Production Corp., Newton, Mass. 


REDUCERS, SPEED. See Speed Reducers. 
REFRACTORY PORCELAIN. See Ceram- 


ics; Cores, Resistor; Porcelain. 


REGULATORS, 
Motor. 


Speed. See Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo 
Stats) 

Allen-Bradley Co., 1309 S 

Dunn, Inc., 
““Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Paragon Elec. Co., 39 W. Van Buren, Chicago, Ill 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 
(Low Voltage. ) 


First, Milwaukee, Wis 
Struthers, 1321 Cherry, Philadelphia, Pa. 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water. Cuba, N. Y 

General Elec. Co., Schenectady, N a 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Superior Electric Co., 82 Harrison, Bristol, Conn 

United Transformer Corp., 150 Varick St., New York, 
m.. e 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van Buren, 
Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., 
beth, N. J. ‘“‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., 1216 Rock, Rockford, Tl. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 


Eliza- 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.’”” 

Eagle Signal Corp., Moline, III. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Til. 

Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 

Mercoid Corp.. 4217 Belmont Ave., Chicago, Ill 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

United Cinephone Corp., 43-37 33rd St., Long Island 
City, N. Y 

Ward Leonard Elec. Co., 34 South. Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer.’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc.. Little Falls, N. J 

International Resistance Co., 405 N. Broad, Philadel 
phia, Pa 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. O.), Il 

Mallory & Co., P. R.. Indianapolis. Ind 

National Elee. Controller Co., 5309 Ravenswood Ave., 
Chicago. Til 

Ohmite Mfg. Co., 4805 W. Flournoy. Chicago. Tl. 

Rex Rheostat Co., 37 W. 20th, New York. N. Y 

Sprague Specialties Co., North Adams. Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 

Aerovox Corp., New Bedford. Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Centralab. Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J. 

Hardwick, Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls. N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Lectrohm, Ine., 5131 W. 25th Place, Chicago (Cicero 
P. ©.), Ti. 

Mallory & Co., P. R., 

National Elec 
Chicago, Tl. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Sprague Specialties Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Indianapolis. Ind. 
Controller Co., 5309 Ravenswood Ave., 


RHEOSTATS, Electroplatina 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave 
Chicago, Ill. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Eler. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., Newark, N. J. 
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International Resistance Co., 405 N. 
phia, Pa. 
National Elec 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, III. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y 

Superior Electric Co., 82 Harrison, Bristol, Conn 

Vulcan Elec. Co., Lynn, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
“Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


Broad, Philadel 





Controller Co., 5309 Ravensweod Ave., 


East Pitts 


RHEOSTATS, Radio. See Resistors, Radio 
Control 


RIVETING MACHINES. See 
Riveting. 


RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, Il! 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 96€9 W. Jackson Blvd., 
Bellwood, Ill. 


ROTARY CONVERTERS. See Motors. 


RUBBER GOODS, Mechanical 
Monarch Rubber Co., Hartville, Ohio. 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 
SCREWS, Recessed Head 


American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co, Cleveland, O. 

National Screw & Mfg. Co., Cleveland O.. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pheoll Mfg. Co., Chicago, Ml. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 


Machines, 


i A 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 
Standard Pressed Steel Co., Box 594 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Continental Screw Co., New Bedford, Mass. 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 

Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 

Shakeproof Lock Washer Co., 25€9 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Standard Pressed Steel Co., 


, Jenkintown, Pa 


Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 

American Screw Co., Providence, R. I 

Continental Screw Co.. New Bedford, Mass 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi- 


eago, Ill. ‘‘Sems.’’ 
SCREWS, Machine. See Bolts, Nuts & 
Screws. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, Gulf Bldg, Pittsburgh, Pa. 

Hunter Pressed Steel Co.,° Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker St., Providence, R. I. 

National Acme Co., 170-E. 131, Cleveland, O. 

The Newton Mfg. Co., 12 Riverside Ave., Plainville, 
Conn. ’ 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Chandler Products Co., Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

Parker Co., Charles Meriden, Conn. 

Pheoll Manufacturing Company, Chicago, III. 

Russell, Burdsal & Ward Bolt & Nut Co., Port Chester, 
-. ee 


Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 
Southington Hardware Mfg. Co.. Southington, Conn. 
Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 


American Felt Co., Inc., Glenville, Conn. 





THE RAJAH SOLDERLESS 


SLE LETS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 




























SMALL PARTS, SUB-ASSEMBLIES 
for DEFENSE CONTRACTS 


Yes, Stackpole is ready,to handle | — 

















your most ore — At Your Service be furnished tapped for 6/32”, 8/32”, 

problems be h . Peebility — © Bakelite Molding 10/32” or 10/24” machine screws—and 

ee ee ee Equipment for parts the spring snap terminal (female). 

insist upon. The Stackpole or- aa” act. amabhies ; 

: : es The base stud is fastened t 1 

ganization is a great army all its for equipment, instru- tened to panel or 

own... with a well coordinated, ments, etc. electrode of the sparking plug; the spring 

highly skilled staff of engineers @ Complete Punch a terminal is fastened to the ignition 

experienced in the radio and elec- cone cable. ; 

tronic fields and equipped with a Merely push the terminal on the base 

the best of modern equipment to ee stud, and it snaps into place making a 

produce assemblies for motors, sembly Equipment positive electrical connection. To re- 

instruments and other defense for production of move just pull it off; no screws to bother 

equipment for government con- small parts. with, no springs to bruise fingers. 

ae Write today for descriptive folder illustrating our complete 
r, Consult our engineering staff regarding line of terminals, nipples, tools, base studs, etc. No obligation. 
' your particular problems, without obligation. R e 

THE Rafah co. 
TRADE ' MARK | 





a ee 


MARYS, PENNSYLVANIA, BLOOMFIELD NEW JERSEY 











SPECIAL MOTORS BETTER COIL WINDING --- FASTER! 


Designed for each application. with 










Also: Rotary- 
Ningteas Converters. 
Generators. 
Pa Frequency- 
Dynamotors. Changers 


COIL WINDING 
EQUIPMENT 


e Accurately winds many types and sizes 
of Coils and Armatures. 


e Assures quality, uniform coil production 





ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 













e Positive speed control eliminates guess 
work. 





e Saves storing of wooden frames. 


Now in DEFENSE SERVICE 


All steel 
* Mercury Tube 


RELAYS 


Quick acting & time delay 
10 to 50 ampere capacities. 





e Constant wire tension 
automatically maintain- 
ed at all times. 














e Coil winder drive has 
automatic revolution 
counter. 


e Speeds up production 
— cuts costs! 












* Hermetically sealed 
* Explosion proof 
* No sticking contacts 


Coil Winder Drive Gives infinite range of 
winding speeds from 120 to 650 R.P.M. 


“Universal” Coil Winder Head. 


Handles up to 6 coils in series. 
“Concentric” Head. 


For singl ils, and length 
For coils up to 13” x 1614”. 40 to 60 can = ee ee 


coils per hour. 




























Engineered and built to give con- 
tinuous repeat performance. Consult 




























us about your requirements. “Midget” Coil Winder Head. ee et ee 
Alie Uiting was itecmes Cetin. For coils smaller than 614” x 836”. and many other accessories also available. 
ster Priorities soon will be required. 
: IDEAL COMMUTATOR DRESSER COMPANY 
DURAKOOL, INC. =a 
1010 N. Main St., Elkhart, Ind. 1008 Park Avenue Sycamore, Illinois 


in Canada: Irving Smith, Ltd. Montreal, Quebec 
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A FAVORITE 
FOR 40 YEARS 
* 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 


~ a 
wm tena sou 

ON ALITTLE PASTE THEN 
\ ul) 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


KESTER 
aac FLU XES 
= 42 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
A Canadian Plant: Brentford, Ont. 








\ 








A 


PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 













for Electrical 


Quarries: 
Monson, Maine 


FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 
Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 


Vitreous Enameled 
RESISTORS . 


LEcrReKm 






% Made for long, dependable 
service. 
oe More Economical to buy and 
to use. 
*” Complete range of fixed, i 
taoped and adjustable types. i 
+. Write for samples; no obli- | | 
gation. 
4 








LECTROHM, INC. 


Si3Z3i1 WEST 25% PLACE 
CHICAGO (CICERO P.O.)ILI. 





Chicago Rawhide Mfg. C« 9000 
Mieh. 
Garlock Packing Co Palmyra, N. Y¥ 
Gits Bros. Mfg. Co., 1854 S 
Il. 


Alpine Ave., Detroit, 


Klozure 
Kilbourn Ave., Chicago, 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill 


Syca- 


SEPARATORS, Magnetic 


Ohio Elec. & Mfg. Co., 5905 Maurice Ave Cleveland, O. 


SHADES, Mica 


Mica Insulator Co., 200 Varick, New York 
New England Mica Co., Waltham, Mass. 


SHEARS, Bench 


ms ts 


Henry Carlander, 525 W. 146th St., New York, N. Y. 
SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 


Thin-Sheet 


SHEETS, tron Enameling 

American Rolling Mill Co., 2421 Curtis, Middletown, vu 
Armco 

Carnegie-IMinois Steel Corp., 
States Steel Corp. Subsidiary 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 


Pittsburgh, Pa. (United 


Ryerson & Son, Inc., Jos. T., Chicago, Tll 
SHEETS, Nickel. See Nickel. 
SHEETS, Steel 

American Nickeloid Co., Peru, Ill (Pre-finished. ) 


American Rolling Mill Co., 2421 Curtis, Middletown, O 


*‘Armco.’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill 


( United 


Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 
Republic Steel Corp., Cleveland, O 


Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., 
_ ee FS 

Scovill Mfg. Co., 65 Mill 


SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, N. Y 
General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 


Providence, 


Waterbury, Conn 


““Wilco’’ 


SLATE 


Portland-Monson Slate Co., Portland, Me 


SLEEVING, Saturated. See 
nished. 


Tubing, Var- 


SLOT Insulat- 


ing; also Cloth, 


INSULATION. See Paper, 
Insulating. 


SLOTTING MACHINES AND TOOLS 
Yy 


General Elec. Co., Schenectady, N. 


Ideal Commutator Dresser Co 1008 Park Ave., Syca- 
more, Il. 

SOCKETS, Lamp 

Arrow Hart & Hegeman Elec Co Industrial Control 


Div., Hartford, Conn 
General Elec. Co., Section Q-1127 
chandise Dept., Bridgeport, Conn 


Appliance and Mer 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc. James 150 
Mass. 


Exchange, Malden, 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers.) 


Alden Products Co., 186 N. Main, Brockton, Mass. ‘‘Roto- 


lok’’’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec Co., 
Div., Hartford, Conn. (Sockets. ) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. 
Ill 

General Electric Co., Schenectady. N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (hesistor Units.) 

Sheldon Electric Co., 
(Starter Switches. ) 

Westinghouse Elec. & Mfg Co., Dept. 7-N, East Pitts- 
burgh, Pa. (Sockets & Starter Switches.) 


Industrial Control 


Desplaines St., Chicago, 


76-82 Coit, Irvington, N. J. 


SOLDER, Self-fluxing 
General Elec. Co., Section Q-1127. 

chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, II. 
Ruby Chemical Co., 64 McDowell, Columbus, O. 


Appliance and Mer- 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

General Plate Co., Div. Metals and Controls 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos.’’ Easy-F lo.’’ 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Wilson Co., H. A., 165 Chestnut, Newark, N. J. ‘‘Wilco’’ 


Corp., 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 
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McGill Mfg. Co., 
“Crescent.’’ 
Ruby Chemical Co., 64 McDowell, Columbus, O. 


Elecl. Div., Valparaiso, Ind. ‘‘Star,’* 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See 


SOLENOIDS 

Allen-Bradley o., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1083 W. Van 
Buren, Chicago, Ill. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I 

Jefferson Elec. Co., Bellwood, Tl ; 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Roebling’s Sons Co., John A. Trenton, N. J. 


Pots and Ladles, 


SPEED INDICATORS. See Tachometers: 
also Stroboscopes. ‘ 
SPEED REDUCERS. Also see Motor 
Specifications elsewhere in this issue. 
Bodine Electric Co., 2256 W. Ohio St., Chicago, Til. 
Cullman Wheel Co., 1344-46 Altgeld, Chicago, Tl. 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill. j 


SPEED REGULATORS. See 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W 

American Spring & Mfg. Corp., 

American Steel & Wire Co., 
land, O (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp. 
Bristol, Conn. 7 

Bodine Elec. Co., 2256 W. Ohio, Chicago, TI. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, 0. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Instrument Specialties Co., 244 Bergen 
Paterson, N. J. (Beryllium Copper) 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


Controllers, 


Lake, Chicago, Ill. 
Holly, Mich. 
Rockefeller Bldg., Cleve- 


Blvd., West 


SPROCKETS, Roller Chain 
Cullman Wheel Co., 1344-46 Atgeld, Chicago, Ill 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N. J. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 

Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn, 
i 


Linden & Co., Inc., 72-80 Baker St., Providence, R. I 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


ae. De 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 


Ind. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc. (Rome Mfg. 
Park Ave., New York, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave 
Chicago, Tl. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Wilmington Fibre Specialty Co., Wilmington, Del 

Worcester Pressed Steel Co., Worcester, Mass. 


STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

General Elec., Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass. 
Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 


Div.), 230» 


Section D-35, 1! 


STARTERS, Motor. See Controllers, Mo 
tor. 


STEEL BARS & SHAPES ‘ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


EEL SHAFTING, Screw Stock : 
See Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Til. 


STEEL SHEETS, .See Sheets, Steel. 


STEEL SHEETS, /Enameling. See Sheets 
Iron Enameling: 


STEEL, Stainless 
American ” Rolling Mill Ce., 2421 Curtis, Middletow: 
Oo. ‘‘Armeo.’’ y 
American Steel & Wire Co., Rockefeller Bidg., ¢ leve 
land, O. (United States Steel Corp. Subsidiary.) 


NOW ... THE PHOTO RELAY UNIT 
Be ee Wa) BS 


SPECIALLY designed for DAYLIGHT oper- 

ation, Allied Photo Relay Units provide pre- 
, Cision control in 
the switching of 







































Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 


various electrical 
devices in which 
outdoor light may 
be utilized. Angle 
of light is so ar- 
ranged as to pick 
up a representative 
sample of skylight 
without interfer- 
ence from ground 





Showing lug closed and open—with wire grip 


SINGLE Cup 
Washer Lug 
Catalog No. 1055B 





Without wire grip 
Catalog No. 1055 


Small Tap or Terminal Connector 




















0 
r.. lights. Will switch 
Catalog No. 140B 

= ee up to 2000 watts 
Vest of ac. without aux- 
77 iliary relays. 

As a Connector As a Tap 

Seip FOR BULLETIN 6 and 0 ALLIED CONTROL COMPANY 
Il 
neh INCORPORATED 
we KRUEGER & HUDEPOHL 
Third and Vine Sts. + + » CINCINNATI, OHIO 227 FULTON STREET, NEW YORK, N. Y. 

a ae 
aie Small motors built to 





DECIMAL your specifications, 
a { ss designed to fit your 
: | MOTORS? application. 


2 
ence 





Let us send you blue- 
prints of our standard 
orp 23 ~ 
| Asie Sax. 
Why not avail yourself 


HEINZE. to curt years experi 


ence in designing and 


first? building electrical 


motors and motor 

driven apparatus. 
HEINZE ELECTRIC COMPANY | 
| LOWELL, MASS. | 


port 





Why conform your product to a stand- 
ard insulator shape, when a special 
designed genuine porcelain insulator 
may give your product better perfor- 
mance, better appearance, longer life 


a7 ii RY UTA Oe with and lower production costs. 
” YOUR DEFENSE ORDERS! 





If porcelain insulators enter into your 
manufacturing, then by all means make 
sure you're getting the most for your 








* - menaae otons to og my ap pe a Steen — money. Discuss your insulator prob- 

who wou ike to sublet orders for Coils an ranstormers. ur . . . “ 

organization has the experience and facilities to render a complete service. lems with eee ee bv 

: : saath a ss’ porcelain can be produced in . 

lev We can produce practically all types of coil windings ess ss . » , 

) Cc Oo * L Ss ... paper interlayer sections, bobbin wound, etc., built designs that hold to close dimension * 
to your requirements. tolerances, — threaded insulators a | Be é 
TRANSFORMERS Audio, power, filament end dow speciality. Send samples or sketch or | a " 

voltage transformers an er 
chokes for all industrial applications in strict accordance with your electrical outline of your probiem. : 


eet and mechanical specifications. 
We Invite Your Inquiry 


. JAMES W. DOYLE, INC. 


311 N. DESPLAINES ST. CHICAGO, ILL. 








Mu 1 SH LAAy LE Oe eR 


AST FIRST STREET os 


DUSKY. OHIO 





SEVENTH ANNUAL PRODUCT DESIGN NUMBER 








Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 

Cold Metal Process Co., Youngstown, Ohio 

Driver Co., Wilbur B., Newark, N. J 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, I] 


United 


STEEL, Strip 
American Nickeloid Co., Peru, Il 


é 1. (Pre-finished. ) 
Rolling Mill Co., 2421 


American Curtis, Middletowr 
o. ““Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Cold Metal Process Co., Youngstown, O. (Cold Rolled 


Granite City Steel Co., 
Republic Steel Corp., Cleveland, O 
Roebling’s Sons Co., John A., Trenton, N. J. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


Granite City, Ill 


N-WeL CUSTOM MADE 





USL Sa a 


21 years experience in the 
manufacture of specialized coils 
—of copper, resistance or 
aluminum windings — for in- 
dustry, laboratory, research, 
Army and Navy requirements. 


NOTHELFER 
WaT Tdi cnet? 


110 Albemarle Ave., Trenton, N. J 





Send for Coil 
Bulletin No. 42. 








Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. SIGNAL K WIXSET 


= ll rownex” |L* 
MERCURY SWITCHES 


Write for 
Catalog! 
















ae 


oe 






Wire Stripping Machines 


(Bench Type) 


Power Screwdrivers 


Automatic Stop Adjustable Clutch 


Wire Cutting Shears 


(Bench Type) 
15 Day Free Trial 


HENRY CARLANDER 


Menufecturers of Labor-Saving Tools 
for the Electrical Industry since 1925 
525 W. 146th St. New York, N. Y. 


Thomas Steel Co., 
Nickel, Brass & 
Uncoated. ) 


Warren, O. (Electro 
Bronze Coated, also 
‘*Thomastrip.’’ 


Zinc, 
Bright 


Copper, 
Finish 


STRAIN RELIEFS, Cord 
Belden Mfg. Co., 4633. W. Van 
General Elec., Co., Section Q-1127. 
chandise Dept., Bridgeport, Conn 
Heyman Mfg. Corp., 900 Michigan Ave., 


Buren, Chicago, III. 
Appliance and Mer- 
Kenilworth, 
Walker Co., George, 


118 Amsterdam Ave., Passaic, N. J 


STRIPPERS, Wire 


Henry Carlander, 525 W. 146th St., New York, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Pyramid Products Co., 2224 S. State, Chicago, Il. 


*‘Colonial,’’ ‘“‘E Z.’’ 
Smith Mfg. Co., Inc 
Wire Stripper Co, 1727 





. A., 409 Davis, Rochester, N. Y 
Eastham Ave., E. Cleveland, O 





STROBOSCOPES 

General Elec. Co., Schenectady, N. Y 

SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

General Elec. Co., Section Q-1127 
chandise Dept., Bridgeport, Conn 

McGill Mfg. Co., Electrical Div., 
‘*Levolier.’”’ 


Industrial Control 


Appliance and Mer 


Valparaiso, Ind 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

General Elec. Co., Section Q-1127 
chandise Dept Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn ‘Diamond H.”’ 


Industrial Control 


Appliance and Mer 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N. Y. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich **Metrik.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 


burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S 

Allied-Control Co., Inc., 
“n-C.°’ 

Arrow-Hart & Hegeman 
Div., Hartford, Conn 

Barber-Coleman Co., Rockford, Ill 

General Control Co., Cambridge, Mass. 

General Eleer. Co.. Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn 

Micro Switch Corp. Freeport, III. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 


First, Milwaukee, Wis 
227 Fulton, New York, N. ¥ 
Elec. Co., 


Industrial Control 


Ind 
Ward Leonard Elec. Co.. 34 South, Mt. Vernon. N. Y¥ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 
SWITCHES, Mercury 
Durakool, Inc., 1000 N. Main St., Elkhart, Ind 
General Elec. Co., Nela Specialty Div., Lamp Dept., 


410 Eighth, 
Hart Mfg. Co., 


Hoboken, N. J. “*Kon-Nec-Tors 

Hartford, Conn. ‘‘Diamond H."’ 

Jefferson Elec. Co.. Bellwood, Ill. (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago. Il] 

Mercoid Corp., 4217 Belmont Ave., Chicago, TI 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 


Powrex Switch Co., 36 Pleasant, Watertown, Mass 
SWITCHES, Radio 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 


Ave., Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Control Co., Cambridge, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl 
Mallory & Co.. Inc., P. R., Indianapolis, Ind 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, II] 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First. Milwaukee. Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 


HC” 
American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Il 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Clare & Co., C. Lawrence and Lamon Aves., Chi- 
eago, Ill 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
*“*Dunco.’’ 

General Control Co., Cambridge, 


Mass. 
General Elec. Co., Schenectady, N. Y 
Hart Mfg. Co.. Hartford, Conn. 
Micro Switch Corp.. Freeport, Tl 
R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 
Ward Leonard Elec. Co.. 34 South, Mt 
Westinghouse Elec. & Mfg. Co., Dept 
burgh, Pa. 


“Diamond H.”’ 


ae 
Pitts- 


Vernon 
7-N, East 


SWITCHES. Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York. N. Y 
Acro Electric Co.. 3167 Fulton Rd., Cleveland. O*io 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford. Conn 
Chase-Shawmut Co., Newburyport. 
General Elec. Co., Section Q-1127 
chandise Dept.. Bridgeport, Conn 
Hart Mfg. Co.. Hartford, Conn “Diamond H 
Micro Switch Corp., Freeport, Tl 
Minneapolis-Honeywell Regulator Co., 
S., Minneapolis, Minn 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 11] 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


Mass 
Appliance and Mer 


2810 Fourth Ave. 





SWITCHES, Time. See 
SWITCHES, Vacuum 
General Electric Co., Schenectady, N. Y. 


TACHOMETERS 

Veeder-Root, Inc., Hartford, Conn. 

Weston Elect]. Instrument Co., 582 Frelinghuysen Ave 
Newark, N. J. 


Timing Device 





TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-227, Newport, K 


TAPE, Braided 
Anaconda Wire & Cable Co., 25 
N.. 2. 


Broadway, New York 


TAPES, Cotton, Linen, Silk 
General Elec. Co., Section Q-1127. Appliance and Mer 


chandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 


Mica Insulator Co., 200 Varick, New York, N. Y 
Westinghouse Elec. & Mfg. Co., Dept 7-N, East 
burgh, Pa. 


TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, 
‘“‘Scotch.’’ 

Paper Manufacturing Co., Philadelphia, Pa. 


TAPE, Mica 

General Elec. Co., Section M-1120. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Elec. Co., Section M-1120. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York. N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 
Acme Wire Co., New Haven, Conn. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘*Turbo.’’ 
General Elec. Co., Section M-1120. 
chandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 
Mica Insulator Co., 
*‘Empire.”’ 
Westinghouse Elec. & Mfg. Co., Dept. 


Pitts 


Minnesota 


‘‘Neutrelec 


Appliance and Mer 


Washington 


Washington 


Appliance and Mer 
Washington 
200 Varick, New York, N. Y. 


7-N, East Pitts 


burgh, Pa. 
TERMINAL BLOCKS. See Blocks, Ter- 
minal. 
TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave 


Chicago, Til. 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, I)! 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ef 


Dante Elec. Mfg. Co., Bantam, Conn. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl! 


Iisco Copper Tube & Products, Inc., Station ‘M’’, 
Cincinnati, (Mariemont) O. ; 
Jones, Howard B., 2300 Wabansia Ave., Chicago, II] 


(Terminals and Terminal Plates.) 


Krueger & Hudepohl. Third & Vine Sts., Cincinnati, 0 


Littelfuse, Inc., 753 Ravenswood Ave., Chicago, 1! 
(For Fuses.) 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
| a 
R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 
Rajah Co.. Bloomfield, N. J ’ 
Sherman Mfg. Co., H. R., Battle Creek, Mich 
Thompson-Bremer & Co., 1642 W. Hubbard, 


Tl 


Chicago, 


TESTERS, Coil. See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. 
Thermostatic. 


THERMOSTATS 
Allen-Bradley Co., 1309 S. 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Ill. 


See Metal, 


First, Milwaukee, Wis 
Industrial Contro! 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**‘Dunco.’’ 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


General Electric Co., Schenectady, N. Y. 

H.-B. Elec. Co., Inc., 2531 N Broad, Philadelphia, Pa 

Hart Mfg. Co., Hartford, Conn. ‘“Diamond H.”’ 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 
therm.’’ ‘‘Sensathern.”’ ‘‘Vasaflame.’’ 

Micro Switch Corp., Freeport, Ill. 

Minneanolis-Honeywell Regulator Co., 2810 Fourth Ave 
S. Minneapolis, Minn. 

Spencer Thermostat Co., 107 
“*Klixon.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. 

American Gas Accumulator Co., 
beth, N. J. 

Barber-Colman Co., Rockford, Il. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 


“Pye 


Forest, Attleboro, Mass 


East Pitt 


First, Milwaukee, Wis. 
Electrical Div., Eli 
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YOUR ANSWER TO 
SYNCHRONOUS MOTOR PROBLEMS 


™ 





@ They are strong and sturdy — rugged construction — 
accurate — for precision timing — long life — trouble free 
— absolute accessibility to any part of the motor, yet 
hermetically sealed — gear housing cast aluminum machined 


— dust proof — light in weight — quiet — no vibration — ZG 
hob machine — cut gear — rotating in oil — oilless bear- Y g 


ings — inside and outside applications — all shafts hardened 


and ground to tolerance plus or minus .0001 


Output speeds ranging from 60 rpm. to 1 rev. per hour. 
Incorporated in same gear housing — requires no changes 


in applicaticn. 


Torques from 10 to 50 in. oz. Rotation clockwise or counter 
clockwise. 


Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 


Lawrence and Lamon Aves. 
Chicago, Illinois 












~ | 





LEACH RELAY COMPANY 
5919 Avalon Blvd. 
Angeles, Calif. 


47 FOUNDRY ST. 





OIL 


110 & 220 volts 60 
cycles A. C. Can be furnished to 
operate off low volt transformers. 
What are your requirements? 


descriptive literature. 


Los 


There’s a GRAPHEX alloy for 


almost every condition 


acid, brine, chemicals, extreme 
temperatures and many others 
including the ordinary general 


purpose alloys. 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 





Our engineers are at your disposal 


BEARING COMPANY 


WAKEFIELD, MASS. 


co 
MOTORSTAT 


ELECTRIC CORPORATION 


5005 EUCLID AVE., CLEVELAND, OHIO 








Leach 
RF Relay 


Glazed #196 AlISiMag 
insulation, 

Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 
specified. 

All circuits are above 
ground. 

Either AC or DC input, 
as required. 




















15 East 26th St. 
New York, N. Y. 




















RAHM 
FREQUENCY METER 
5 VOLTS 


a 
58 «660 
CYCLES 


JAMES G. BIDDLE CO. 
mace im 
PHILADELPHIA. U S.A 
TYPE MFG 





A Dependable Miniature 
FREQUENCY METER 


FOR POWER FREQUENCIES BETWEEN 
15 AND 500 CYCLES PER SECOND 


No pivots, jewels or pointer. Indication is by resonant 
vibration in a set of accurately ‘“‘tuned" steel reeds. 
Simple. Rugged. Unaffected by wave form or by ordinary 
voltage and temperature changes. Wide-range portable 
and switchboard types also available. Write for Bulletin 
1695-Q. 


James G. Biddle Co. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
1211-13 ARCH STREET PHILADELPHIA, PA. 


BALDWIN ,L.|., N. Y. 


| WRITE FOR CATALOG 
ATTENTION DESIGNERS 


@ Specify porcelain or vitreous 
enameled name plates, dials, etc. 
on iron to conserve vital brass and 
aluminum needed for defense. 


THE HORACE R. WHITTIER CO. DIV. 


THE COOPER OVEN THERMOMETER CO. 
Pequabuck Connecticut 








Write for interesting 
booklet, entitled, ‘‘it 
Centers In Pequabuck." 






















WR) 
eA 
CONTACTS 


METAL CUT, METAL PUNCHED, 
Pat, METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance is maintained at a minimum, and long service life 
is assured. Write for illustrated bulletin. 


TU 


étallic Alloy 
57 £. ALPINE ST. 


Tar 





ZIT 
asd 


>! 


SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 
Rectangular 
Spirally Wrapped of Diele 
Paper, Fish Paper Acetate 
Combinations 
Write for Prices and Samples 
PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL 





VARNISH CAMBRIC TUBING, 
= SATURATED SLEEVING, ETC. 
B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 
BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 


INSULATION 


VARNISH TAPE 
MICA 
FIBRE 


TUBING or 
SLEEVING 















SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washing’on Bivd 1105 Leader Building 
ee ty Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 








Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 


““‘Dunco.’”’ 
— Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
ox.” 


General Electric Co., Dept. 6B-201, Shenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il] 

Hansen Mfg. Co., Princeton. Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Industrial Timer Corp., 109 Edison Place, Newark, N. J. 

Paragon Electric Co., 39 West Van Buren St., Chicago, 
Til. 

Photoswitch, Inc., Cambridge, Mass. 

Thompson Clock Co., H. C., Bristol, Conn. 

United Cinephone Corp., 43-37 33rd _ st., 
City, N 5 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bldg., New York 
N. ¥ 

Westingl 


Long Island 


Elec. & Mfg. Co., Dept. 7-N, East Pitts- 





TOOLS, Power 
Stanley Tools, Div. of the Stanley Works, 
Conn 


New Britain, 


TOOLS AND JIGS. 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn 

“a & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll 

Doyle, Ine., James W., 311 N. Desplaines, Chicago, Tl). 

Electricoil Co., Inc., 6 Varick, New York, N. 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind 

Jefferson Elec. Co., Bellwood, TIl 

Magnetic Windings Co., 16th & Butler Sts., Easton, Pa. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, TI. 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til 

Superior Electric Co., 82 Harrison. Bristol. Conn. 

United Transformer Corp., 150 Varick St., New York, 
ee. ee 


Ward Leonard Elec. Co.. 34 South, Mt 
Westinghouse Elec. & Mfg. Co., Dept 
burgh, Pa. 


Vernon, N. Y. 
7-N, East Pitts- 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y¥ 


TUBES, Ceramic. 
Resistance Coil. 


See Cores, Resistor & 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Til. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseo Copper Tube & Products, Inc., 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N 


Fort 


Station ‘‘M’’, 


ne 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Extruded Plastic 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
2. 


TUBING, Fuse 
Corning Glass Works, Insulation Div., Phillips St., 
Corning, N. Y¥. 


TUBING, Laminated Phenolic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. c 
in- 


Formica Insulation Co., 
cinnati, O. 

General Electric Co., Plasties Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. ‘“Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, TI. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.’’ 

Richardson Co., (Chicago), Ill. 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington 
*““Ohmoid.’”’ 


4638 Spring Grove Ave., 


Melrose Park **Insu- 


Fibre Specialty Co., Wilmington, Del. 


TUBING, Nickel Alloy 
Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, 
N. Y **Monel.’”’ 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 


Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
MN. Z. 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo’’ 

General Elec. Co., Section M-1120. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill 

rvingten Varnish & Insulator Co., Dept. 56, 


Appliance and Mer- 
Washington 
Irvington, 


Miea Insulator Co., 
Empire.’’ 


200 Varick, New York, N. Y. 
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TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co. (402 Walnut, Wilming 
ton, Del . 

General Elec. Co., Section Q-1127 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W 
Blvd., Chicago, Ill. 

National Vulcanized Fiore Co., 
‘Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
“‘Fyberoid,’’ ‘‘Ohmoid.’’ 





Appliance and Mer 
Washington 


Wilmington Del 


Wilmington, Del 


TUBULAR LAMPS. See Lamps, Miniature. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes See 
Contact. 
—a Electro Metal Corp., 320 Yonkers Ave 
N.Y 


also Points 
Yonkers 


Callite Tungsten Corp., 547-39th, Union City N J 
““Kulgrid.”’ 

Cleveland Tungsten, Inc., 
Ohio 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 


10000 Meech Ave., Cleveland 


ULTRA VIOLET SOURCES. See Lamps 
UNITS & ELEMENTS, Resistance Heating 
. Y 


General Electric Co., Schenectady, N 7 

Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Vulcan Elec. Co., Lynn, Mass. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., 
Pa. ‘‘Chromalox.’’ 


Pittsburgh, 


VACUUM PUMPS. See Pumps, Vacuum. 


VACUUM SWITCHES. See Switches, 
Vacuum. 
VARNISH, Insulating 


General Elec. Co., Section M-1120 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Dept. 56 
N 


Appliance and Mer- 
Washington 
Irvington, 


“Insulator Co., 200 Varick, New York, N. Y 
Linolac.’’ as 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, 


burgh, Pa. 


Mica 


East Pitts- 


VOLTMETERS. See Instruments. 
VOLUME CONTROLS, Radio. See Ra- 
sistors, Radio. 


WASHERS, Felt 


American Felt Co., Inc., Glenville, Conn 
Western Felt Works, 4027 Ogden Ave., 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 


Chicago, Tl. 


Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mieh 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., 
delphia, Pa. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
cago, Ill. y 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Til. 


Phila- 
Chi- 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. u 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pa. 

Hubbard Spring Co., 


Spring Corp., 


Pittsburgh, 
M. D., 575 Central Ave., Pontiac, 


Mich. , : 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Elec. Co., Section Q-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
N.Y: 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co., Dept. ‘‘E.M.”’ 
lis, Detroit, Mich. 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Tl. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. ** Aristocrat. 


WHITEPRINTING MACHINES. See 
chines, Printmaking. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 
more, Ill. 

Universal Winding Co., P. O. Box 
R. **Leesona,’’ ‘‘Duo-Matic.”’ 


15368 Bay- 


Ma- 


Park Ave., Syca 


16€5, Providence 


WIRE & CABLE, Asbestos Insulated — 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary 
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Vital .. 


@ For manufacturers whose products 





. as electricity 


depend upon electricity for their 
operation or use, the efficient utili- 
zation of electrical energy is no 
incidental problem. It is the very 
heart of the engineering and design. 
Thus ELECTRICAL MANUFAC- 
TURING which deals so funda- 
mentally with the application of 
electricity to product development 


touches the vital interests of every 







manufacturer of machines, appliances 


and equipmentelectrically energized. 
























“SURCO-AMERICAN” PRODUCTS 


FLEXIBLE PLASTIC TUBING 
\ FLEXIBLE PLASTIC TAPES 

| FLEXIBLE PLASTIC GASKETS 
FLEXIBLE PLASTIC WIRE 
FLEXIBLE PLASTIC CORD 
FLEXIBLE PLASTIC HOSE 


SURPRENANT ELECTRICAL INSULATION CO. 


84 Purchase Street Boston, Massachusetts 


— 


FACI LIT] FS sininihabeiain cain aaaannt 
HAVE NOW BEEN GREAT- 


* LY EXPANDED TO PERMIT OUR HANDLING ADDI- 
* TIONAL DEFENSE WORK... 

* TRANSFORMERS ... power in sizes up to 25KVA... 
current ... potential ... audio... all types of standard 
or special design. 

COILS . . . Reactor and choke, iron core and air core 
types . . . special coils, solenoids, magnets, coils for 
relays, etc. 

RECTIFIERS . . . Copper oxide, selenium or tube type, 
filtered or unfiltered, for all d.c. requirements. Adap- 
tation of design to your particular needs. 
EMERGENCY LIGHTING UNITS ... for all purposes. 
ASSEMBLIES ... ALL TYPES AND ANY QUANTITY. 


+ ELECTRICOIL COMPANY, INC. 


Manufacturing Specialists to the Electrical felis 
x 6 VARICK STREET NEW YORK, N. Y. 
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No Priority Worries! 


Manufacturers with priority trouble are finding high-grade 
Colonial Porcelain an effective and reasonable-cost substitute 
for metal and plastic parts. Colonial Porcelain parts are made 
to exact customers’ specifications. They withstand thermal 
shock, are impervious to weather changes and have high dielec- 
tric strength. Send blueprints or samples for quotations. 


The Colonial Insulator Company 
937 Grant St., Akron * Chicago Office: 1916 Fullerton Ave. 


THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 

to one control but can be adapted 

to meet several other variations. 

Controls various speeds of F-HP 

mctors. Rated at 6 Amps., 125 volts. 

: Diameter 15%”. Mounting Nipple 

Seen eet %” long, %” diameter. Circuit 

5 Control: Line 1, Off; Line 2, Off 
and Repeat. 


(Electrical Division) VALPARAISO, INDIANA 


SERVICE 


on all common types 












and specially designed applications: 


VULCAN ELECTRIC CO., LYNN, MASS. 














Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. J 


General Elec. Co., Section Y-1126 Appliance and Mer- 


chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 


RE 


TRADE MARK 
e 





FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, an 

Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 


EYELETS —Regular and Special 
WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 






Park Avenue. New York. N.Y 





Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y 









Pulp Products Department colL 
WEST VIRGINIA PULP & PAPER COMPANY 


35 E. Wacker Drive. Chicago. Ill 


Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Bare 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 
mn 2 


Ansonia Electrical Co., Ansonia, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Bridgeport Brass Co., Bridgeport, Conn 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze. ) 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Copper Clad 


Callite Tungsten Corp., 547-39th, Union City, N. J 
General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass 


WIRE FORMS 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II. 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Blidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Roebling’s Sons Co., John A., Trenton, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


WIRE, Ignition 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
ae 
soston Insulated Wire & Cable Co., Dorchester, Mass 
WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary. ) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N.Y 


Ansonia Electrical Co., Ansonia, Conn 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 


Colorubber.’”’ 


DORCHESTER 


WINDINGS 


LIGHTING AND POWER CABLE 

HIGH TENSION IGNITION CABLE 
RADIO POWER AND CIRCUIT CABLE 
MULTI-CONDUCTOR INSTRUMENT CABLE of new instruments, de- 
SHIELDING BRAID AND BONDING CABLE vices or controls, using 


Write for our catalog AM-1 


75 Willard Avenue 
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Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, In 
General Elec. Co., Section Y-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ 
General Electric Co., Schenectady, N. Y. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mas 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conr 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn ‘“Enamelite 
“‘Cottonite,’’ ‘*Silkenite,’’ ‘*Paperite,”” *““Celenite 
**Heatex.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 


Ansonia Electrical Co., Ansonia, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I! 
“Cotenamel,’”’ ‘‘Celenamel,’’ ‘‘Silkenamel.”’ 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Y-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ 

General Electric Co., Schenectady, N. Y 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind 

Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 
**Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J 

Winsted Division, Hudson Wire Co., Winsted, Conn 





WIRE, Resistance 

American Brass Co., Waterbury, Conn 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Boston Insulated Wire & Cable Co.. Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup 
ron,’ ‘‘Fecraloy,’’ ‘‘Hilo,”’ ‘‘Cobanic,’’ ‘‘Radiocarb,”’ 
**Radioalloy.”’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad 
vance,”’ ‘‘Hytemco,”’ ‘‘Nilvar,”’ ‘‘Magno,’’ ‘‘Comet,’’ 
*““Gridnic,’’ **Radioohm,’’ “Ohmax,”’ ‘“‘Midohm,”’ 
‘“‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
“‘Chromel-Alumel.’’ 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Conn. 


WIRE STRIPPERS, See Strippers, Wire. 
ZINC 

Fuse Metal and Wire. 
Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 


and Strip.) 


ZINC, Pre-Fnished 
American Nickeloid Co., Peru, Ill 


AIRCRAFT @ scsins intros 
CABLES... 'osere canpiee ve 


ection of electric wires 
and cables made to the 
latest specifications. 

In many cases our prod- 


ucts are designed to 
meet the requirements 


construction most suit- 
able for lightness and 
serviceability. 


BOSTON INSULATED WIRE AND CABLE CO. 


MASSACHUSETTS 


Taped Coils, Cotton Interweave, Universal 
Type, Paper Section and Bobbin Wound Coils. 
Delivery schedules maintained. 


“7 6 COTO - COIL CO., Inc. 


Providence, R. I. 
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Production Testing Solvea 


Taare | TT 
LABORATORY TEST INSTRUMENTS (a) CONTACT MATERIALS 


‘ 31 Range compact FOR LOW AND HIGH TENSION 
Series 832-A AC-DC circuit tester SWITCHGEAR 


Constructed to withstand the constant handling 
and usage to which production-testing and 
trouble-shooting subject instruments of this nature. 


CONDENSED SPECIFICATIONS 


* 6 D.C. voltage ranges to 1200 volts, at 1000 
ohms /volt. 

* 6 A.C. voltage ranges to 2400 volts, at 500 
ohms / volt. 

* 4 D.C. current ranges to 600 MA. 

*% 3 Resistance ranges to 5 MEGOHMS. 

* 6 D.B. ranges from —10 to +62 DB. 

* 6 A.C. output voltage ranges to 2400 volts. 

*% Wide-faced, easy reading 3’’ rectangular 800 
microampere meter. Rugged, double-bridge, 
D'Arsonval type. 

* 1% wire wound shunts, matched multipliers 
and wax-impregnated, cabled wiring em- 
ployed as on all “Precision” built instruments. 

% Each unit individually calibrated to within 
2°% D.C. and 3% A.C. accuracy. 

*% Size only 7 x 4/4 x 3” overall in open hard- 
wood case with leather handle. 


























































An incomparable “Precision” value at only $16.95 net 


WRITE FOR “PRECISION” CATALOG 42-M describing more than 40 radio and 
electrical test equipment models . . . Tube Testers, Combination Tube and Set Testers, 
AC-DC Multi-range Testers, Vacuum Tube Multi-range Testers, Signal Generators, 
Industrial Circuit Testers, etc. 


PRECISION WEST OUT MEM 


INDUSTRIAL: LABORATORY: RADIO-TELEVISION 


PRECISION APPARATUS COMPANY 


647 Kent Avenue Brooklyn, New York 
Export Division: 458 Broadway, N. Y., U.S. A. @ Cable Address: Morhanex 


HURRY UP, MISTER! 


Get the speed your plant or factory needs during this 
time of national emergency by using RAILWAY EXPRESS 
for shipments coming or going. We hurry along at pas- 
senger-train speed between 23,000 nation-wide points. 





ELMET Contact Metals are noted for 
Great stability under influence of an arc. 
Very little burning and pitting. 

Negligible bead formation. 

No tendency to weld or stick. 

Favorable electrical and thermal properties. 
Many times longer life than copper and silver. 
Ease of brazing to the contact bodies. 
Permanency of shape. 

Constant contact resistance. 

ELMET Contact Metals are made under the follow- 
ing U. S. Letters Patents: 

2,030,229 2,096,924 2,148,040 


2,116,252 2,119,965 2,170,431 
2,172,548 2,179,960 2,218,073 


LET US KNOW YOUR CONTACT PROBLEMS 


Pick-up and delivery at no extra charge within our regu- 
lar vehicle limits in all cities and principal towns. 
Just phone. 





RAILWA XPRESS 


AGENCY INC. 
NATION-WIDE RAIL-AIR SERVICE 


Especially designed to = AMERICAN ELECTRO 
me ah conn METAL CORPORATION 


ies by absorbin rd 
all al ean aaa Research Laboratories and Offices 


patented strain reliefs 320 YONKERS AVE., YONKERS. N.Y 





eliminate strain on ter- Factory: Lewiston. Maine 
minals, prevent cord from + 
unraveling and make 
braiding er reinforcing of SALES REPRESENTATIVES FOR 
cords unnecessary. Easy LME / 
to apply with special in- [at 
expensive piless er feet CONTACT MATERIALS 
press tool. Has the Un 
derwriters approval. Test ELECTRO MACHINERY CORPORATION 
samples and quotations for 
specific applications sent 30 CHURCH STREET 
on request. Write today. NEW YORK. N Y 
HEYMAN MANUFACTURING COMPANY PS 

900 Michigan Avenue wpbarpiaras ia toe 

+ B Kenilworth, N. J. 
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should old 


acquaintance 


be-e forgot 





Even under the pressure of National De- 
fense work, we are making every effort to 
maintain our Civilian contacts and to supply 
old friends whose patronage we have 
enjoyed through the years. Naturally the 


government comes first. Delivery dates to 





civilians are often long and uncertain. We 














are making a conscientious effort, how- 
ever, to serve you and will give your in- 


quiries the best attention within our means. 


WARD LEONARD ELECTRIC COMPANY 
34 South Street Mount Vernon, N. Y. 


WARD 
LECNARD 


relays - 





rheostats ° resistors 
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Accurate Spring Mfg. Co. 





Davis & Co., Inc., Dean W. 











Acme Electric & Mfg. Co. 247 
Acme Wire Co. ; 210 
Acro Electric Co. 243 
Aerovox Corp. 150 
Ahlberg Bearing Co. 140 
Akron Porcelain Co. 197, 204 
Allen Mfg. Co. 174 
Allen-Bradley Co. 33, 34 
Alliance Mfg. Co. 192 
Allied Control Co., Inc. 251 
Alrose Chemical Co. 221 
Aluminum Company of America 4, 5 
American Automatic Electric Sales Co. 222 
American Brass Co. 11, 12 13, Ss 
American Electro Metal Corp. 257 
American Felt Co., Inc. 190 
American Insulator Corp. ......... 186 
American Lava Corp. 121 
American Screw Co. 117 
American Spring & Mfg. Corp. 208 
Amperite Co. 210 
Anaconda Wire & Cable Co. 163 
Ansonia Electrical Co. 241 
Arkwright Finishing Co. 166 
Arrow-Hart & Hegeman Elec. Co. 177 
Auburn Button Works, Inc. 218 
Ault & Wiborg Corp. ... 26, 27 
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Barnes Co., Wallace, Div. of Associated ‘Spring Corp. 179 
Bearing Company of America ................... 168 
Becker Brothers Carbon Co. 238 
Belden Mfg. Co. Inside Front Cover 
meeaueyorsatris BAe, GO; occ sie doa ereusse eres 254 
OIE EE NE geo ii sos aise s ee See pao ee 218 
Biddle Co., James G. ... 253 
Black & Decker Electric Co. 153 
3oston Insulated Wire & Cable Co. ................ 256 
Bound Brook Oil-Less Bearing Co. 128 
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3rand & Co., William ep eiuees ead 191 
Brandywine Fibre Products Co. ee 
Bridgeport Brass Co. 152 

3ristol Co. 117 
Bruning Co., Charles . 127 

3unting Brass & Bronze Co. . 167 

3urnley Battery & Mfg. Co. ee 
RUIN Sen cso sr vaccines Sov ae . oan 
Callite Tungsten Gorp. ..........:.. 28 
Ge og oi 252 
Catalin Corp. vn Back Cover 
Centralab, Div. of ‘Globe Union, ‘Ine. .. 250 
Central Screw Co. tae 117, 226 
Century Electric Co. . 183 
Cerro de Pasco Copper Corp. .. ae 
Chandler Products Corp. < E 
Chace Co., W. M. . 180 
Chase-Shawmut Co. -< aoe 
Chicago Molded Products Corp. . 241 
Chicago Rawhide Mfg. Co. ..... . 49 
Chicano Savet @ -Machrie (Co. 0. sdb oedicdie clears 230 
Clarostat Mfg. Co., Inc. Bis 227 
Cleveland Tungsten Mfg. Co., Inc. 245 
Cold Metal Process Co. ............ 259 
Colonial Insulator Co. 197, 255 
Continental Screw Co. . iF 
Corbin Screw Corp. 117 
Corning Glass Works . 161 
Coto-Coil Co., Inc. 256 
Cottrell Paper Co. Inc. 245 
Cramer Co., Inc., H. W. 186 
Crowe Name Plate & Mig. Co. 230 
Cullman Wheel Co. 226 
Dano Electric Co. . 240 
Dante Electric Mfg. Co. 244 
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SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


ADVERTISERS 


DeJur-Amsco Corp. 

Delco Appliance Div., General Motors Sales Corp. 
Delco Products Div., General Motors Corp. 
Detroit Power Screwdriver Co. 

Dial Light Company of America 

Dole Valve Co. 

Dow Chemical Co. 

Doyle, Inc., James W. 

Drake Mfg. Co. 

Driver-Harris Co. 

Driver Co., Wilbur B. 

Dumore Co. 

Dunn, Inc., Struthers 

Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 


Eagle Signal Corp. 

Egyptian Lacquer Mfg. Co. 
Eicor, Inc. 

Elastic Stop Nut Corp. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 
Electricoil Co., Inc. 

Essex Wire Co. 

Fairbanks, Morse & Co. 30, 
Fenwal Incorporated 

Formica Insulation Co. 


G-M Laboratories, Inc. 
Garlock Packing Co. 
Gear Specialties, Inc. 
General Control Co. 
General Electric Co. 
General Industries Co. 
General Plate Co., Div. of Metals & Controls Corp. 
Gibson Co., Wm. D., Div. of Associated Spring Corp. 
Gisholt Machine Co. 

Gits Brothers Mfg. Co. 

Granite City Steel Co. 

Guardian Electric Mfg. Co. 


18, 19, 36, 37, 169, 205, 


Handy & Harman 

Hardwick, Hindle, Inc. 
Haydon Mfg. Co., Inc. 
Heinemann Circuit Breaker Co. 
Heinze Electric Co. 

Herzog Miniature Lamp Works, Inc. 
Heyman Mfg. Corp. 

Hilliard Corp. 

Holliston Mills, Inc. 
Holtzer-Cabot Electric Co. 
Holyoke Wire & Cable Corp. 
Hoover Ball & Bearing Co. 
Hoskins Mfg. Co. 

Hotel McAlpin 

Hubbard Spring Co., M. D. 
Hunter Pressed Steel Co. 


Ideal Commutator Dresser Co. 
Illinois Electric Porcelain Co. 
Ilsco Copper Tube & Products, Inc. 
Imperial Molded Products Co. 
Imperial Porcelain Works, Inc. 
Industrial Molded Products Co. 
Industrial Timer Corp. 
Instrument Resistors, Inc. 
Instrument Specialties Co. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 
International Resistance Co. 
International Screw Co. 
Irvington Varnish & Insulator Co. 


Janette Mfg. Co. 
Jefferson Electric Co. 
Jelliff Mfg. Corp., C. O. 
Johnson Bronze Co, 
Jones, Howard B. Gentil : 
Kester Solder Co. 230, 
Keuffel & Esser Co. ‘ 
Keystone Carbon Co. 

Kimberly-Clark Corp. e 
(Continued an Next: Page) 






There's No 
Restriction On 
"cy CMP Extras 























































Extras always prove profitable—particularly 
as they help to improve production and lower 
finished cost. That’s why CMP cold rolled 
strip has always been favored where precision 
counts. And CMP is still delivering the 
extras. Exacting control and skillful rolling 
practice assures consistently close limits—it 
means extra footage per pound and more 
finished parts per 100 Ibs. CMP is vigilant 
in protection of these values. 


a 


| THE COLD METAL 
a Me Bley PROCESS CO. 
aii ea / 
































YOUNGSTOWN, OHIO 













WILL GUARD YOUR MACHINES 
LOWER MAINTENANCE COSTS 
INCREASE PRODUCTION 
ADD TO YOUR EARNINGS 

























4A” 


4 ui 
L-R I - mallet 


ns 
For all-around use - 
machines 





Sizes 3/16” to 24%”, 1/6 to 
50 H.-P. at 1750 r.p.m. Uniflex 
and Double-flex types. Most 
widely used coupling made. 
Highly adaptable. Low cost. 





Bore sizes 114” to 1634” for 
loads, 2 to 2500 H.P. at 100 
r.p.m. Non-lubricated with 
visible and easily replaceable 
load cushions. 












Sizes 114” to 914” bore for 
loads 21% to 806 tH. P. at 100 
r.p.m. Made of electric steel 
for greater load-carrying capac- 
ity. Suitable for heaviest ma- 
chinery. 


Bore sizes 154” to 16°4” for 
loads, 114 to 2500 H.P. at 
100 r.p.m. Saves 1/3 of 
coupling space. Bolts to fly- 
wheel or other driving means. 


Engineering Data Catalog 


Contains data on couplings, 
selector charts, necessary for 
machine designers and engineers. Write for 
your copy. 


LOVEJOY FLEXIBLE COUPLING CO. 
5020 W. Lake St., Chicago, Ill. 


Please send latest catalog. 


Company... 
Address....... ih er eee 


(Use coupon or write for the L-R Catalog.) 


hs sbi ct items eens ws ig 
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Klein & Sons, Mathias ae 138 
Knox Porcelain Corp. . 197 
Koehler Mfg. Co., Inc. 239 
Krueger & Hudepohl 251 
Kurz-Kasch, Inc. a Oee 
Lamson & Sessions Co. 117 
Leach Relay Co. 253 
Lectrohm, Inc. Sing: 250 
Linden & Co., Inc. 248 
Littelfuse, Inc. . 241 
Lord Mfg. Co. ‘ 217 
Louthan Mfg. Co. 197, 213 
Lovejoy Flexible Coupling Co. 242, 260 
Maas & Waldstein Co. ; : 
Magnatrol Valve Corp. 240 
Magnetic Windings Co. EE ae ee AS 182 
Mallory & Co., Inc. P. R. 52, 135 
Master Electric Co. Sei Inside Back Cover 
McGill Mfg. Co. ... GED Ki oe 255 
Mercoid Corp. ; 206 
Metroloy Co., Inc. ....... ee 254 
Mica Insulator Co. 175 
Micro Switch Corp. . 125 
Millen Mfg. Co., Inc., James 239 
Minneapolis-Honeywell Regulator Co. 189 
Minnesota Mining & Mfg. Co. 243 
Monarch Rubber Co. Za5 
Monsanto Chemical Co. : aS 
Morganite Brush Co., Inc. 234 
Motorstat Electric Corp. 253 
National Porcelain Co. Sea Se 
National Screw & Mfg. Co. ? juice hd oye ee 
National Vulcanized Fibre Co.... sneer ieee 
Neveroil Bearing Co. 253 
New Departure, Div. of General Motors Sales Corp. $ 
New England Mica Co. eI ihe 184 
New England Screw Co. ae 117 
New Jersey Porcelain Co. eee i 197 
New Jersey Zinc Co. ease grds : rey 
Newport Rolling Mill Co. eats ca een oi, E0o 
Newton Mfg. Co. arta ais meee Jame ee 212 
New Wrinkle, Inc. x ae, aa . 201 
Norma-Hoffmann Bearings ROE Asian ade ’ a dee 
Northern Industrial Chemical Co. ......... . 200 
North American Electric Lamp Co. . 244 
Nothelfer Winding Laboratories = » Bee 
Numberall Stamp & Tool Co., Inc., .. 2H 247 
Ohio Electric Mfg. Co... nein pe Ke! 142 
Ohmite Mfg. Co. ; se . 229 
Olsen Testing Machine Co., Tinius .... ee 
Owens-Corning Fiberglas Corp. os 


Ozalid Products Div., General Aniline & Film Corp.. 145 


Palnut Co., Inc. ak Be Grace aoe ee 
Paper Manufacturers Co., Inc. ..... PNA annie .. 246 
Paragon Electric Co. naa atheie aie 237 
Paramount Paper Tube Co. ......... paeese ee deieae 254 
Parker Co., Charles ..... Pac: ance thin ele 117 
Parker-Kalon Corp. ...... i eee td ...40, 41, 117 
Meggan ek ere 2 a a 
Pawtucket Screw ee ts eas tte 5s tape de anise 
Pease Co., Re wee tas, heal aa rc eae cr eae eee 
Peck ate a. Von ee oa setae 
Peerless Electric Co. ie ores ise ee eas 200 
Perkins Machine & Gear Co. Bo shana a 242 
Pheoll Mig. RI ete ear te Rh ea 117 
Phosphor Bronze Smelting eee ae 215 
PHOCOSWHECH -SMOOEPOLAEE oii kv cw cawee cea 192 
Pioneer Gen-E-Motor ................ 218 


ran G Rees EO, bn oe kis a coe wera dekh Oe 256 
Plax Corp. a 

Porcelain Products, Inc. : ; 
Portland-Monson Slate Co. ... 250 


EGE CAN ca PME ha d's dedi wrote e ben aiwe ba eee 211 
POG S7WMNCR 156. osn ccs cs sc daksoe Pah ait titene . ae 
Precision Anparattis Go.. ..s6 <i. 8 oy shag cab eee 236, 257 
Precision’ PApee GUpe GO). kscedicaschcedieeeeek 172, 254 
PEORECSSIVG: Rae NODS Gk Sas Sees ing Unies Sena Sees 216 
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ADVERTISERS 


Pure Carbon Co. 
Pyramid Products Co. 


R-B-M Mfg. Co., Div. of Essex Wire Corp. 
Railway Express Agency, Inc. 

Rajah Co. 

Randall Graphite Products Corp. 


243 


Raymond Mfg. Co., Div. of Associated Spring Corp. 


Rea Magnet Wire Co., Inc. 
Reliance Electric & Engineering Co. 
Republic Steel Corp. 

Rex Rheostat Co. 

Richardson Co. 

Rockbestos Products Corp. 
Roebling’s Sons Co., John A. 

Rogan Brothers 

Rostone Corp. 

Russell, Burdsall & Ward Bolt & Nut Co. 
Ryerson & Son, Inc.,-Joseph T. 


S. K. F. Industries, Inc. 
Scomet Engineering Co. 
Scovill Mfg. Co. 
Seymour Mfg. Co. 


Shakeproof Lock Washer Co. 23, 


Shimer & Sons, Samuel J. 

Signal Electric Mfg. Co. 

Simpson Electric Co. 

Smith Mfg. Co., Inc., F. A. 

Sola Electric Co. 

Solar Mfg. Corp. 

Southington Hardware Mfg. Co. 

Special Electrical Porcelain Section National 
Electrical Manufacturers Assoc. 

Speedway Mfg. Co. 


Corp. 


105, 


24, 
194, 


Spencer Thermostat Co., Div. of Metals & Controls 


Square D Co. 

Stackpole Carbon Co. 
Standard Pressed Steel Co. 
Standard Transformer Corp. 


Star Porcelain Co. 197, 


Sta-Warm Electric Co. 

Stein & Co., Wm. P. 

Steward Mfg. Co., D. M. 

Stokes Machine Co., F. J. 

Superior Electric Co. 

Suprenant Electrical Insulation Co. 
Synthane Corp. 


Taylor Fibre Co. 

Thomas Steel Co. 
Thompson-Bremer & Co. 
Thompson Clock Co., H. C. 
Torrington Mfg. Co. 

Trent Co., Harold E. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 


Union Carbide and Carbon Corp. 
United Cinephone Corp. 

United Transformer Corp. 
Universal Clay Products Co. 
Universal Winding Co. 


CPE IE EIS | co on! iA fk Sat aoe ke eee 
Vulcan Elec. Co. 

Wagner Electric Corp. 

Ward Leonard Electric Co. 
Wesche Electric Co., B. A. 

Western Felt Works 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. 
Whitney Screw Corp. 


Whittier Co., Harrace R., Div. Cooper Oven Ther- 


mometer Co. 
Wiegand Co., Edwin L. 
Wilmington Fibre Specialty Co. 
Wilson Co. Fe. A. , ees 
Winsted Division Hudson Wire Co. . 
Wire Stripper Co. a 
Worcester Pressed Steel Co. .. 


228, 


46, 


197, 25 


SEVENTH ANNUAL PRODUCT DESIGN NUMBER 


WIRE STRIPPERS 





Te a en 













L 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z LEVER 
WIRE STRIPPER 


This bench model stripper 
is the only stripper with a 
straight direct pull. Abso- 
lutely no bend action in 
the wire when stripping. 
Automatically grips, strips 
and releases wire as fast as 
fed. Small, 
compact and 
portable. Per- 
fect for service 
cord work. 





E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed to 
do quality work on a quality basis on all types of insulated wire from 





8 gauge to the very finest 
wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire—all in 
ONE simple foot pedal 
movement. 


TRY THESE OR ANY OF THE PYRAMID 
WIRE STRIPPERS FOR 10 DAYS TRIAL 
All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot 
Pedal, Mastercraft Foot Pedal, Side Lever, Overhand Lever and 
Hand Wire models—are fully guaranteed for performance as well! 


as mechanical construction. 


Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 


shipping machine and instructions. 


Send for Circulars and Full Particulars 


PYRAMID PRODUCTS CO. 


2224 SO. STATE STREET, CHICAGO, ILL. 





























Known By the Company They Keep 


Hoover has concentrated on one supreme ideal—to build bearings 
so fine they will deserve to be associated with the big names in 
American industry. The fact that 400 leading firms in the auto- 
motive, machine tool, electrical and industrial fields have 
selected Hoover Bearings as original equipment is evidence 
that the phrase ‘“‘The Aristocrat of Bearings” is more than a 


slogan ... it is a distinction that has been earned. 


The Aristocrat of Bearings 


WITH HONED RACEWAYS ... 
EXCLUSIVE HOOVER havea 


COMPANY, ANN ARBOR, MICHIGAN, uU. s. A. 
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SPEEDRANGER 


Able celatelel Mey -1-1-1- Mah Tel Moh ole( Sh MLM a ace Mn dB 


resulting in extreme compactness, infinitely variable speed, proven durability and eco- 
nomical operation. 


ALL-METAL. The all-metal construction insures long life and the greatest possible 
freedom from interruptions to service. The design is extremely simple, consisting of a 
metal ring which operates at a variable position on the two driving and two driven 
cones, The position of the ring on the cones determines the speed of the output shaft. 


SIMPLE COMPACT DESIGN. Only with an all-metal drive is it possible to secure 


the compactness, simplicity, flexibility and economy that are so advantageous on modern 
production machines and processes. 


INFINITELY VARIABLE SPEED. The output speed may be increased or decreased 
instantly, at the turn of the hand wheel, to any R.P.M. within the range of the unit. 
This change in speed can be made at any time, while the unit is at rest or in motion. 


PROVEN RELIABILITY. Millions of hours of service in the field under actual operating 


conditions, and exhaustive tests in the laboratory have proven conclusively the complete 
Titel Tame: aloe 


AVAILABLE WITH ALL TYPE MOTORS. The Master Speedranger is available in 
the vast number of types that make up the complete Master line. 


HORSEPOWER. Now available in sizes up to and including 3 horsepower. 
SPEED RANGES. Three ft renee elie tee nO - - -) 1 


THE MASTER ELECTRIC COMPANY @® DAYTON @ OHIO 











A PERFECTED 
POLYSTYRENE by 


By all authoritative standards, ‘‘Loalin” 
rates more “FIRSTS” than any othe: 
plastic in the field. It has just about every. 
thing a designing engineer, a super 
critical molder and a sales-minded 
manufacturer could ask of any material. 


Is Color a factor? ‘Loalin's” range 
unlimited, from crystal-clear to black. /s 
it for an electrical application? ‘‘Loalin’ 
has the lowest Power Factor and highest 
Volume Resistivity of any plastic. It 
makes a highly efficient insulator. Will 
the finished product be subjected to undue 
rises in Humidity or drops in Tempera 
ture? “Loalin's’’ Water-Absorption is 
0.00% (24 hrs.). Its Tensile Strength in 
creases as temperature decreases. It is 
dimensionally stable under all conditions 
of Weather and Usage. Will it come into 
contact with Alcohol, Oils, Acids o: 
Alkalies? “Loalin” is unaffected by any 
and all of these. 


The list continues! ‘’Loalin’’ IforoFs in 
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Heat Insulating qualities . ts Distortion 
Point is 78 C...it may be molded to 
its Surface 


possesses unusual Opti 


vy Close Tolerances 
is Hard sent 


extremel 


cal Properties. In crystal-clear form it 

transmits up to light. Its Refractive 

Index is 1.59. Internal Reflection enakles 
re is 1; 


“Loalin” to “pipe” light around a curve 


4 
und, since Cost is always a consid 
eration -"'Loalin” is the lightest of the 
plastics, yields the greatest number of 
nches per pound and permits of 





, 
faster curing cycles. 


Just as fot lg nen : 
is the accepted by-name for oe ty and 
Satisfaction in ne field of peer 


aterials, so '‘Loalin”’ promises to be: 
‘ 





i symbol of the 





n the lastics. Your inquiry regarding 
Spa eek: of these outstand ng p t re} 
for any of Cat s many Tect 
Cast and Liquid Resins: wv ia 
prompt attention 


UE UB RHO LU) FUNC Re) amo: a Va AS At) 


Catalin’ and ‘‘Loalin’’ are Registered Trade Marks 











